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CONTROL OF WATERPOWER. 

A hydroelectric company often finds it of great advantage 
to control long stretches and many falls on the same river, and 
all of the power streams in the area served, for both technical 
and business reasons. ’ 

Where a number of waterpowers are developed at separate 
plants on the same river, each with more or less storage area 
behind it, the stored water in all of the ponds above a 
given plant can be made available there by a suitable division 
of the total load between all of these plants, if they are under 
a single control. 

On a given river, the best reservoir sites are apt to be in 
long, deep valleys, or in lakes, near the headwaters, and unless 
at least a large part of the power of the stream is under a 
common control, it is hard to get effective co-operation for the 
construction of reservoirs that will benefit all alike, as some hope 
to cbtain the benefit without the expense. 

The areas covered hy some of the large hydroelectric systems 
are so great that the power streams crossing them have their 
sources far apart, in different mountains or lakes, and thus 
present a variety of conditions, as to periods of maximum and 
minimum flow, and as to facilities for storage. By the control 
of waterpowers on several rivers that differ in such respects, it 
is often practicable to match the low discharge in one with a 
much higher discharge in another. 

Another advantage in the common control of several power 
streams arises where one has large storage capacity, while there 
is little or no storage on the others. In a case of this sort, the 
stored water of one river may be held back for use in one or 
more dry months, while the other rivers generate most of the 
energy during the months of ample water. To realize the above 
advantages it is, of course, necessary that all of the hydroelec- 
tric stations be connected to the same transmission system, as is 
now the common practice. 

Coming to the business reasons for a single control of all the 
large waterpowers that may be devoted to electrical supply in 
the service area of a hydroelectric system, it is well known that 
competition between such systems tends to produce rates that 
are much less than reasonable, and to the financial destruction 
of the weaker. 

With government control of rates the reasons commonly 
given for competition no longer exist, and both the hydroelec- 
tric companies and the public will be benefited by such a com- 
bination of waterpowers as will yield the largest amount of 
service. 


Many of the hydroelectric companies have not been slow to 
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see the advantages to be derived from the control of all the 
waterpowers within their reach, on the same river and on dif- 
ferent rivers. As a result, some of these companies own scores 
of miles of undeveloped rivers with hundreds and even thousands 
of feet of fall, besides enough developed waterpower to supply 
present needs. 

Thus, one of the hydroelectric systems in Southern Cali- 
fornia, with seven developed waterpowers on four rivers, in- 
cludes also about one hundred miles of the Kern River with 
a total fall of more than 4,000 feet and an estimated capacity 
of more than 77,000 horsepower. Northern California contains 
a hydroelectric system that includes no less than six water- 
power plants with scores of miles and several thousand feet of 
fall along four rivers. 

Waterpowers on the Hudson, Sacandagua and Schoharie 
rivers are united in one electric system, and have drainage 
areas more than one hundred miles apart, in the Catskill and 
the Adirondack mountains. One electric company owns water 
rights on the French Broad and Catawba rivers that are esti- 
mated to yield 150,000 horsepower, though less than one-half 
of this capacity has thus far been developed. 

In Montana, the waterpowers along nearly fifty miles of 
the Missouri River, where the fall is 200 feet, have been 
developed for the three plants of a single electric system. A 
similar development is to be found on the Spokane River, which 
falls about 250 feet along the forty miles ending at Spokane, 
and this forty miles is controlled by an electric company that 
has thus far developed about one-half of this total fall. On 
the Muskegon River, the holdings of one electric company cover 
a sufficient length and fall for the development of nearly 75,000 
horsepower. 

Montreal is supplied with electric energy from four water- 
power stations, two on the St. Lawrence, one on the Richelieu, 
and one on the St. Maurice River, and three of these stations 
are owned by the same company. Four hydroelectric plants on 
two rivers, all under a single ownership, develop electric energy 
for Manchester, N. H. Springfield, Mass., has electric service 
from two plants on one river, and Hartford, Conn., has like 
service from two plants on another. Buffalo is supplied with 
light and power from three hydroelectric plants at Niagara Falls, 
two in the United States and one in Canada, designed for an 
ultimate output of 215,000 electrical horsepower, which thus 
form the largest generating capacity in the world under a single 


management. 








THE VALUE OF TESTING. 

It is hardly realized by inventors and manufacturers who 
have not yet indulged in accurate and persistent testing of ex- 
perimental apparatus the great degree to which saving in effort 
and expenditure could be extended by adopting the laboratory 
methods of larger organizations. It is safe to say that a large 
percentage of the new apparatus which has been placed on the 
market by small manufacturers has failed only because there 
has not been available the testing apparatus which would have 
indicated the weak point. A number of devices, excellent as a 
whole, have become discredited because, in the assembly, there 
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was not available the means to determine that certain elements 
in the construction, although of apparent perfection when used 
individually, did not perform satisfactorily when used in con- 
nection with other devices. 

It is not only with the inventor and manufacturer, however, 
that the necessary testing has been neglected. Large central sta- 
tions and street railways have gone on buying without subjecting 
apparatus to tests other than those given by the manufacturer ; 
and, although these are absolutely trustworthy and entirely 
cognizant of the guarantee which accompanies all first-class ap- 
paratus, they have not demonstrated a weakness which is often 
entailed due to the rigors of actual service. 

The equipping of a laboratory sufficiently complete to under- 
take tests dealing with all the ramifications employed in actual 
service in electrical undertakings today would be far beyond 
the possibilities of all but the larger manufacturing companies, 
and also beyond the ordinary needs and requirements of most 
central-station and street-railway companies. It is true, how- 
ever, and it is quite necessary, that a great deal of testing should 
be done by the companies themselves, and this can be carried 
on without very great expense on the part of these companies. 
Testing of an extraordinary nature, requiring apparatus which 
is seldom used and which can be secured only at great expense, 
can be done at the present time by commercial organizations 
which have been developed for this exclusive purpose. ‘This 
service is not intended for, nor are these organizations am- 
bitious to monopolize the testing of either the manufacturer or 
user of electrical apparatus. Where the parties requiring tests 
have no facilities whatever for testing, all their work can be 
properly and accurately attended to, but it would appear that 
the chief function of the testing organizations operated on a 
commercial scale is to supplement the testing which can ordi- 
narily be carried out in fairly well-equipped laboratories with 
the tests which require special apparatus and which must be 
made frequently in order to return any profit on the investment 
necessary to secure it. 

The value of testing on a commercial scale, although demon- 
strated to be great beyond the most sanguine expectations of its 
promoters, is not yet realized to the degree it will be when more 
extended use is made of the facilities of the commercial testing 
organizations. 








THE INDEX TO VOL. LIII. 


With this issue the index to Vol. LIII of the ELEectrRicaL 
Revikw AND WesTERN ELecrrictan is distributed to our 
readers. This index includes the issues of the Electrical Re- 
view, of New York, from July 4 to October 31, and of the 
ELectricaL REvIEw anpD WESTERN ELecrrician from No- 
vember 7 to December 26. It will be remembered that the index 
to the issues of the Western Electrician, of Chicago, from July 
4 to October 31, was distributed in the October 31 issue of that 
journal. 


It is advisable that care be taken to preserve the index 
distributed this week, as it is not possible for the publisher to 
make a general distribution of extra copies. 
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DRAFTING IN THE SMALL CENTRAL STATION. 


In a central station which is too small to afford a regular 
drafting .organization, there is often a tendency to neglect the 
making and filing of proper drawings covering various changes 
and improvements in the system. The smaller number of offi- 
cials and the greater variety of duties impressed upon individuals 
make it difficult to keep up with the work in the direction 
of accurate sketches of all noteworthy construction, and hence 
there is liable to come a time when new work is done more or 
less by rule of thumb. Without thorough planning, new engi- 
neering work is bound to cost more than it normally should, on 
account of the constant improvement in apparatus by the manu- 
facturers, the alterations of dimensions in new types of equip- 
ment, and the necessity of making changes in temporary layouts. 

It is therefore decidedly worth while to organize a small 
drafting department, even in the small station, and a company 
may well allow the superintendent or manager an extra man for 
this work. In most cases a corner of the office can be fitted 
up with the necessary drawing table and board, and the few 
simple instruments and supplies provided which will make it 
possible for neat and thorough work to be done within the limits 
of the requirements. In the smallest companies it is not unusual 
for the central-station manager to make his own sketches, when 
any are turned out, but experience shows the desirability of 
employing a draftsman for such work, with the all-important 
proviso that the new man be capable of doing other things be- 
sides drawing. There is no need of buying an elaborate drawing 
outfit, but provision for at least a small blue-print frame and 
the storage of drawings and prints, data, and special reports 
of a technical nature can be made with little trouble. Such a 
draftsman can have no better training for general central-station 
work than these odds and ends of technical and semi-commercial 
problems. He can be trained to work up operating results and 
statistics with the slide rule, to check up material and labor 
costs, accumulate data on power applications and new installa- 
tions of high-efficiency lamps, and, in general, be a man of all- 
around usefulness. Work of this kind is excellent training for 
a young technical graduate, and it does not require expert ability 
in handling intricate designing problems. Much of the work 
can be done by drawing in machinery merely in outline, through 
the use of cardboard templates, tracing more complex equip- 
ment, if necessary, by using an incandescent lamp underneath 
a glass table of temporary character. The plan of numbering 
and indexing every sketch made is essential to the best results. 
For the use of the men in the field, a series of standard con- 
struction prints of a size that will fit the pocket well, is a great 
help, and will save money through its effect in producing sym- 
metrical installations. A given piece of work under a given set 
of conditions should cost about the same amount of money one 
time as another, and take about the same time for completion. 
Every central-station superintendent who administrates a small 
company can find plenty of work for a draftsman capable of 
being utilized on tests and investigations, technical records of 
routine operation, and, in some cases, soliciting. The main 
point is not so much the employment of another man in the 
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small company for drafting alone, as the better attention to 
accurate records than now obtains in many cases, combined with 
a certain flexibility of the organization, which results when a 
man is available for special duties and not bound down all the 
time by purely routine work. 








THE TELEPHONE AND CHRISTMAS SHOPPING. 


The use of the telephone in making purchases is not con- 
fined to any particular locality or season, but that some of its 
possibilities remain to be developed is clearly indicated by the 
increased application of it this year in connection with the 
Christmas shopping of the larger cities. In New York in 
particular the retail stores encouraged holiday shopping by tele- 
phone, one house having placed twenty-five instruments on every 
floor and issued circulars to customers advising them to order 
in this way. The Boston Transcript well says that one of the 
great expenses in the conduct of the retail trade is the time-cost 
of the clerk, which stands against the average dollar’s sale. The 
time required to effect a sale is often a long one in proportion 
to the results. The customer by telephone, like the mail-order 
customer, knows what he wants and is ready to ask for it. De- 
lay is minimized. 

The retail establishment receiving orders by either tele- 
phone or mail may accumulate them for systematic attention 
during the day, at hours when other demands are less pressing 
this branch of the trade affording some balance-wheel sania 
the irregularity in the flow of patronage through the doors. 
The telephone thus improves the load-factor of the establish- 
ment. For the thickly-settled districts the telephone occupies a 
valuable place between the mail order and the personal call; 
it lacks the recorded exactness of a written order through the 
post office, but it enables business to be expedited, facilitates the 
immediate distribution of information, and reduces congestion 
within the store and on the approaching streets and car lines. 
With the extension of the telephone habit, this aspect of electric 
communication is certain to grow to large proportions. 








COPPER PRODUCTION IN 1907. 


According to reports just issued by the United States Geo- 
logical Survey, the output of copper, from the record production 
of 1906, shows a decrease of 48,809,191 pounds, or 5.3 per cent. 
The production in 1906 was 917,805,682 pounds, according to 
reports returned by the smelters of the country to the Survey. 
The smelter output chosen by the Survey as representative of 
the copper output of the country is made up of the production 
of blister copper and of furnace-refined, or so-called ingot cop- 
per of Michigan, plus the Michigan copper cast into ingots for 
electrolysis. It does not include the product of any additional 
distinctly refining process. 

Based on reports collected by the field agents of the Survey 
from all mining companies in the country which produced cop- 
per during the year, the output was 847,151,015 pounds. This 
is 2.5 per cent less than the product of the smelters for the same 
period. 


988 


A Giant Chimney. 

The largest and highest chimney in the 
world has just been completed at the smel- 
ting works of the Boston & Montana Con- 
solidated Copper and Silver Mining Com- 
pany, at Falls, Mont., for the 
dispersal at a great height of large vol- 


Great 


umes of gases from the copper smelters, 
It is 506 
feet high above its foundation, thus over- 


says The Engineering Record. 


topping considerably all other chimneys. 
It rises 500 feet above the grade of the 
surrounding district and has an internal 
diameter at the top of fifty feet; it has 
been designed to remove 4,000,000 cubic 
feet of gases per minute at an average 
temperature of 600 degrees F. Owing to 
the rigid requirement imposed for its con- 
unusual — stability 
against wind pressures, ability to with- 


struction, including 
stand the action of acids formed from the 
waste gases, and strength to carry sixty 
feet of additional height with but small 
increase of the maximum bearing pressure, 
both its design and construction involved 
features of unusual interest. 

The specifications limited the maximum, 
bearing pressure due to both statie load 
and the wind pressure of a 125-mile gale 
to twenty-one tons per square foot at any 
section, and required the construction to 
be capable of resisting the acid action of 
the sulphur gases. This practically lim- 
ited the design to a brick chimney with 
an acid-proof lining, and as it was speci- 
fied further that it should be so designed 
that sixty feet of additional height can 
be added without raising the maximum 
bearing pressure above twenty-two tons 
per square foot, the radial brick construc- 
tion with perforated blocks was selected 
as best adapted for securing the degree 
The construction 
was intrusted to the Alphons Custodis 


of stability required. 


Chimney Construction Company of New 
York city. 





ee 
New York Metropolitan Traction Re- 
organization. 

The joint committee headed by John W. 
Castles, which represents the several com- 
mittees of security holders of the New 
York city Metropolitan traction system 
for the purpose of formulating a plan of 
reorganization, has retained G. E. Tripp 
and the firm of Stone & Webster to collect 
data upon which to formulate such a plan. 
It is the purpose of the committee, it is 
stated, to obtain the full information re- 
garding the earning capacity of the sev- 
eral parts of the Metropolitan system with 
a view of determining along what lines 
the reorganization should be conducted. 
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After Lighting Companies. 

The Public Service Commission of the 
First District, state of New York, di- 
rected its counsel on December 18 to bring 
suit for penalties and forfeitures against 
five light and power companies for failure 
to file reports asked for. The Commis- 
sion asked for the reports for the last six 
months of 1907, and stipulated in the 
order that they should be filed by Novem- 
ber 30 of this year. 

The Ball Electric Illuminating Com- 
pany, the East River Gas Company, the 
Equity Gas Company, the Long Acre Elec- 
tric Light and Power Company, and the 
Richmond Light and Railroad Company 
failed to obey the order. The penalty for 
disobedience under the law is a fine of not 
more than $5,000 a day. The Commis- 
sion recently ordered similar suits brought 
against several ~f the traction companies 
for a similar failure to obey an order. 

The Commission also adopted an order 
giving the Long Island Railroad ten days 
in which to reply to the complaint of M. 
HI. Fishburn, who alleged that the com- 
pany is charging excess fare on its line 
between Jamaica and the Flatbush Sta- 
tion. The complainant asserts that the 
ticket office is not open when he takes 
the train at Morris Park for Flatbush, 
and that the train conductor collects 
twenty cents, giving him a rebate check for 
ten cents. 

= ODO 
The Chicago Electric Club. 

The Chicago Electric Club has been 
holding a series of very successful mid- 
dav luncheon meetings at its headquarters 
in the Chicago Automobile Club. On De- 
cember 9, Peter Junkersfeld, of the Com- 
monwealth Edison Company, delivered an 
address on “Recent Developments in the 
Edison Plant.” On December 16, Philip 
Fisher, sales manager of the Condit Elec- 
trical Manufacturing Company, spoke on 
“Entertainment as a Feature in Securing 
Business.” On December 23, the subject 
for the address was “Unfair Competition,” 


‘by Luther L. Miller, member of the Chi- 


cago Bar. On December 30, the address 
will be delivered by Paul P. Bird, chief 
smoke inspector for the city of Chicago, 
on “The Problems Involved in the Smoke 
Inspection Service.” 
—_-_ @eo—-_ -- 

Columbia University Engineering Society. 

At the December meeting of the Elec- 
trical Engineering Society of Columbia 
University held in New York city on 
December 16, C. F. Scott, of the Westing- 
house Electric and Manufacturing Com- 
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pany, lectured on “Power Transmission.” 
The speaker presented the limitations 
found in the development of various ap- 
paratus employed in the transmission of 
electric power and called attention to the 
fact that at one time the weak link of the 
chain lay in the generator, later in the 
switchboard, and again in the matter of 
insulation. 
ee eee 
Car for Testing Rail Bonds. 

A test car for locating faulty rail bonds 
which is now being used in Vienna, is de- 
scribed by The Electrician, London. The 
equipment consists of a direct-current mo- 
tor-generator, which transforms the trolley 
voltage of 500 volts down to five volts, 
the full-load current at this voltage being 
200 to 300 amperes. The poles of the 
machine are connected, through the axles. 
which are insulated from each other, to 
two points on the rail about seven feet 
apart. The voltage drop on a rail length 
of three feet is then measured by special 
contact. 





De 
High-Pressure Fire System for Chicago. 

Milton J. Foreman, chairman of the 
Chicago City Council committee on local 
transportation, announces that plans for a 
high-pressure fire service, modeled after 
New York city’s system of high-pressure 
mains, supplied by motor-driven. centrif- 
ugal pumps, are being rapidly matured. 
The citizens’ joint committee, Thomas R. 
Hall, chairman, and William Marshall 
Ellis, secretary, approves Mayor Busse’s 
position that: the cost of installation of 
high-pressure mains be met by special as- 
sessment of beneficiaries, and also that the 
system be installed without waiting for 
subway construction. 

62 
Operation of the Gary Steel Works 
Begun. 

On December 21 active operation of the 
great steel works at Gary, Ind., was begun 
by starting the fire in blast furnace No. 
12. These works have been building for 
several years, and when fully completed 
are to give employment to an aggregate 
of 25,000 to 30,000 men. Aside from the 
great size of the plant, it is noted for the 
very advanced methods to be employed in 
all departments of steel making, promi- 
nent among which is the most extensive 
use of electrical drive of heavy machinery 
that has ever been made in the iron and 
steel industry. Illustrated descriptions of 
the equipment of the works appeared in 
the EtectricaAL Review of October 17 
and the WEsTERN ELEctRIcIAN of October 
3, 1908. 
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Dr. Steinmetz Lectures on “Light and 
Illumination.” 

An audience of nearly 500 assembled 
in Fullerton Hall, Art Institute, Chicago, 
on the evening of December 17, to listen 
to an address by Dr. Charles P. Steinmetz. 
The meeting was held under the auspices 
of the Chicago Section of the American 
Institute of Electrical Engineers. Presi- 
dent Louis A. Ferguson introduced the 
speaker, who lectured on “Light and II- 
lumination.” Although the address was 
on the same subject as that made by 
Dr. Steinmetz in New York a week ear- 
lier, which was reported in the Exxc- 
TRICAL REVIEW AND WESTERN ELECTRI- 
cIAN of last week, a great many features 
were dwelt on which had not been brought 
out in the earlier lecture. 

The first part of the address was de- 
voted to a discussion of the development 
and properties of illuminants, particularly 
the various types of electric lamps. In 
the second part, consideration was given 
to the physiological’ requirements neces- 
sary for good illumination. Throughout 
the problems of producing and utilizing 
artificial light effectively were looked at 
from the speaker’s characteristic broad 
point of view. 

Throughout the history of illuminants 
light has always been produced through 
the agency of heat. It is becoming gen- 
erally understood that efficiency of light 
production increases with increase of tem- 
perature. The efficiency is still very low, 
as at best about ninety per cent of the 
energy is converted into heat. In electric 
lamps we can produce light either by 
sending current through the conductor, 
as in incandescent lamps, or by formiug 
an arc, i. e., where vapor is the conductor. 
The latter is the earlier method, although 
the former seems simpler. The arc lamps 
were devised over a century ago. 

Dr. Steinmetz then traced the gen- 
eral history of incandescent lamps. Car- 
bon is a most refractory substance and 
stands the highest temperature; therefore 
it seems best adapted for filaments. The 
trouble with carbon, however, is that it 
vaporizes, like all substances more or ‘ess, 
at much below its boiling point. The 
condensation of the carbon on the inside 
of the globe (blackening) limits its value. 
Hence, it can be run up to a temperature 
of but 1,500 degrees C., or about 2,000 
below the boiling point. 

Different substances possess the evap- 
orative power in different degrees, as, for 
instance, water and gasolene, the latter 
having a much higher vapor tension. So 
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carbon has a relatively high vapor tension, 
and, therefore, we have now returned to 
metal filaments. Osmium produces fila- 
ments with an efficiency of about one-and- 
one-half watts per candlepower, but this 
metal is so rare that its demand for this 
purpose shortly doubled its price. Tan- 
talum was then tried with fairly good 
results, and it is quite a common metal, 
whose vapor tension is small. Likewise 
with tungsten, the demand has stimulated 
the supply. Up to nearly its melting 
point, which is from 2,500 to 3,000 de- 
grees C., its vapor tension is quite low. 
Once in a while a tungsten lamp black- 
ens; this is due to imperfect vacuum. 

Reverting to the improvement of carbon 
filaments, it should be noted that the 
bamboo filaments that were first made 
have a very high vapor tension. The 
squirted filaments are better in this re- 
spect and that which, after being formed, 
is subjected to gasolene vapor and has a 
coating of carbon deposited on it has a 
still lower vapor tension. The so-called 
metallized filaments are graphitized and 
have properties of metals to some extent. 
Another allotropic form of carbon may 
be found which will run its efficiency up 
to, or above that, of tungsten. The tung- 
sten lamps have now a higher efficiency 
than are lamps, except ares of high power. 
The latter have their possibilities for high- 
intensity illumination. 

In the development of the flaming arc 
there has been produced an illuminant in- 
dependent of temperature for its efficiency. 
The frequency of vibrations of different 
vapors produces various wave-lengths, and 
therefore, various colors, if these lie within 
the visible range. The temperature of 
the vapor changes the color, due to affect- 
ing the various wave-lengths differently. 
For instance, in the mercury are, as ordi- 
narily used, the predominant vibration 
produces a bluish-green effect ; if the vapor 
is hotter, the red rays overbalance this 
and produce a nearly white color; if the 
vapor is still hotter, a pinkish-red becomes 
prominent. The metals whose vapors are 
highly luminescent are mercury, used in 
the mercury-vapor arc, calcium, used in 
the flaming are, and titanium, used in 
the magnetite arc. 

Our hope for higher efficiency in elec- 
tric illuminants lies, on the one hand, in 
finding other luminescent bodies or in 
improving those named, and, on the other 
hand, it lies in improving the carbon fila- 
ment, so that we can use it to nearer its 
boiling point without vaporization, prob- 
ably in another allotropic form. 
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However, we want not merely light but 
rather illumination. The first is the raw 
material; what we need is the flux of 
light properly distributed. In some 
places we desire uniform illumination, as 
in schoolrooms and on streets; again, we 
may want concentrated illumination, as on 
working surfaces for sewing or -reading, 
or mixed illumination with low intensity 
for general lighting and higher intensity 
for the special field of vision. The im- 
portant thing is not the amount of light 
falling on the illuminated object, but the 
effective physiological result. 

Dr. Steinmetz dwelt at length on 
the requirements of the eye for good vi- 
sion. For high brilliancy the eye adapts 
itself when the pupil contracts to reduce 
the amount of light admitted, especially 
if in the direct line of vision. This has 
led to the development of indirect illumi- 
nation, to raising direct lights out of the 
line of sight and to reducing the intrinsic 
brilliancy. The fatigue of the eye is an 
important factor to be considered. Ex- 
cessive illumination is always tiresome. 
Therefore, we should cut out the excess 
light. However, high intensity is not 
necessarily injurious, since the eye is ac- 
customed to the great brightness of day- 
light, which is hundreds of times that 
produced by our ordinary illuminants. It 
will be found that a combined local con- 
centrated and a low general illumination 
is the best, as it gives a quiet, homelike 
effect. 

The sensitiveness of the eye varies for 
at different 
The white are is good for low intensity 
lighting. The flaming arc is not adapted 
for this, but is good for high intensities 
where striking effects are wanted. Yel- 
lowish light tones down differences in 
Blue or green light makes them 
more marked. Differences in color and 
brightness really afford effective means of 
vision. Shadows are necessary for per- 
fect vision. »Diffused or uniform illumi- 
nation is consequently flat and unsatisfac- 
The open are lamp is the opposite 
extreme; its shadows are too sharp and 


different colors intensities. 


color. 


tory. 


intense. In some cases directed lighting 
is more necessary. In others, diffused 
lighting. Every case requires a most 
careful balance between the two types. 
The proper illumination is, therefore, 
much more difficult than that of the mere 
physical production of light flux. Pho- 
tometric results are misleading, as they 
give no indication of the physiological 
stimulation that will be produced in the 
eye. 
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Copper Production in 1907. 

The production of copper in the United 
States in 1907, according to reports re- 
turned by the smelters of the country to 
the United States Geological Survey, 
amounted to 868,996,491 pounds. The 
production in 1906, compiled on the same 
basis, was 917,805,682 pounds, and that 
of 1905 was 888,784,267 pounds. From 
the record production of 1906 the output 
for 1907 shows a decrease of 48,809,191 
This is the 
largest actual decrease ever recorded, and 
is the largest relative decrease since 1886, 


pounds, or 5.3 per cent. 


when the percentage of decrease was 5.5. 
In 1907, for the first time since 1901, the 
production was smaller than that of the 
preceding vear, and for the first time since 
1872 the production was smaller than for 
the second preceding vear. 

The smelter output chosen by. the Sur- 
vey as representative of the copper output 
of the country is made up of the produc- 
tion of blister copper and of furnace-re- 
fined or so-called “ingot copper” of Michi- 
gan plus the Michigan copper cast into 
anodes for electrolysis. It thus consists 
of the final product of the distinctly 
smelting operations, and does not include 
the product of any additional distinctly 
refining process. The figures of smelter 
production for 1907 are based on direct 
returns made confidentially to the Geo- 
logical Survey by all but one of the known 
smelting companies that handled United 
States concentrates, or mattes, in 
1907. 

The quantity of copper given as the 
output of the mines of the United Siates 
in 1907, based on reports collected by field 
agents of the Geological Survey from all 
mining companies in the country which 


ores, 


produced copper during the year, was 
847,151;015 pounds, a quantity 2.5 
cent less than the product of the smelters 
for the same period. By far the greater 
portion of the mines’ output is treated 


per 


directly in smelters owned by, or having 
some connection with, the mining com- 
panies, and this large part of the mine 
production is reported on practically the 
same basis as the smelter production. 
But many of the mine returns are based 
on the actual or estimated recovery: from 
the ore shipped from the mines during the 
year, whereas the smelter returns indicate 
the quantity of copper actually turned out 
at the reduction works in that period. 
In a state like Montana, therefore, opera- 
tion of the smelters at full capacity for 
a few days after the mines had begun to 
reduce shipments would account for a dis- 
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tinct excess in smelter output over that 
reported from the mines. This fact—that 
when curtailment of production had once 
been decided on, the mines were able to 
execute the plan more promptly than the 
smelters—is responsible for the greater 
part of the difference between mine and 
smelter production of copper in 1907. In 
1906, when mine and smelter production 
were conducted at practically the same 
rate, returns from the two sources were 
in very close correspondence, the mine out- 
put being only 0.9 per cent less than the 
production of the smelters. A second 
cause of the difference in favor of the 
smelter figures is the fact that the smel- 
ters recover more copper than the mines 
are paid for. The difference on this ac- 
count is smaller than that due to other 
causes, but it is especially important in 
states like Colorado, where the greater 
part of the production is from custom 
ores generally low in copper. 

During 1907 copper was produced in 
twenty-one states and territories, the pro- 
duction of the principal ones being shown 
in the following table: 











Smelter Returns. 

State or Mine Returns. 
Territory. | Percent- ounds, 
age of Pounds. 

Total. 
Arizona .....| 29.55 | 256,778,437 254,879,489 
Montana.....| 25.81 224,263,789 220,108,792 
Michigan... 25 .22 219,131,503 217,767,232 
Utah.... oa | 7.64 66,418,370 64,256,884 
Californi se 3.88 33,696,602 28,528,020 
Tennessee .... 2.24 19,745,119 18,893,115 








These data are abstracted from an ad- 
vance chapter on the production of copper 
in 1907, prepared for the annual report of 
the Geological Survey on the “Mineral 

Yesources of the United States, Calendar 
Year 1907.” 





e@o 
Electrical Equipment of the Singer 
Tower. 

At the 281st meeting of the New York 
Electrical Society, held in the Singer 
Building, December 16, Charles G. Arm- 
strong, consulting engineer, addressed the 
members. 

Tower buildings, similar to the Singer, 
were only made possible by new devices 
transportation, the 
speaker. The latest device, that used in 
the Singer tower, is simply an adaptation 
of the manual hoist, which is the earliest 
passenger elevator on record. It was 
found in the convent of St. Catherine on 
Mt. Sinai, about the sixth century. 

Men and material have for many years 
been hoisted out of mines thousands of 
feet deep, but the power was applied at 
the surface of the earth. The first build- 


for vertical said 
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ing hoists, or lifts, had their power ap- 
plied in the basement, because steam was 
the only available motive power. The in- 
troduction of electricity, however, enabled 
the use of the hoist referred to, which 
can be placed at the top and makes the 
system of vertical transportation ap- 
plicable to any possible height of building. 

Mr. Armstrong then described his plan 
for exterior lighting of the Singer Build- 
ing, by means of thirty searchlights or 
projectors, each eighteen inches in diam- 
eter. The architectural details and the 
color scheme of the tower are brought out 
in an effective manner by this flood of 
light. 

A large number of stereopticon slides 
were shown, illustrating details of the 
construction of the building from founda- 
tion to flagpole. 

The members of the society were greatly 
interested in the examination of the me- 
chanical plant established in the Singer 
Building. This is considered one of the 
most modern and effective for its purpose 
in the world. 

There were over 400 members present, 
and, notwithstanding the liberal provision 
of souvenirs made by the Singer Manu- 
facturing Company, many of the visitors 
had to go away unsupplied. The com- 
pany, however, will be pleased to send one 
of these interesting mementoes of the oc- 
casion to any member, on application to 
the company’s office, 149 Broadway. 

Through the courtesy of the Singer 
company, the members were divided into 
parties of thirty, with a guide for each 
party, and a tour of inspection of the 
entire building was made. Especial at- 
tention was called to the engine room, the 
main switchboard, the special plant of 
motor-generators for low-voltage circuits 
(fifteen volts), the vacuum-cleaning plant, 
the elevator plant and controlling, dis- 
patching and signaling apparatus, and 
the searchlight equipment for might il- 
A beautiful 
view was obtained from the tower. ‘The 
entire inspection tour occupied about two 


lumination of the building. 


hours’ time. 
—-+—edoe— 
British Post Office Wireless. 
The first Post Office wireless station in 
England was opened by Postmaster-Gen- 
eral Buxton on December 11. It is sit- 





uated at Bolthead, on the Devonshire 
coast, and is intended primarily for com- 
munication with ships at sea. 

Mr. Buxton, in a speech at the opening, 
intimated that a series of similar offices 
would be scattered throughout the United 
Kingdom. 
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Traffic on the Hudson & Manhattan. 

Traffic over the completed section of the 
Hudson & Manhattan Railroad Company’s 
tunnels, from the Lackawanna station in 
Hoboken, to Sixth Avenue and Twenty- 
third Street, Manhattan, has shown a 
monthly increase of approximately 150,- 
000. In other words, the increase in the 
average daily travel in November was 
about 5,000 over the daily average in 
October, and that month showed the same 
relative increase over September. While 
the company will not publish any official 
figures on actual traffic, says the Wall 
Street Journal, it is conservatively esti- 
mated that the company is at present 
handling passengers at the rate of 20,- 
000,000 a year. Officials of the company 
estimate that about seventy per cent of the 
traffic between the Lackawanna terminals 
and Manhattan is carried through the 
tunnels. 

This section has now been in operation 
for a period of almost nine months, and 
the results that have been secured have far 
exceeded the previous expectations and 
have caused hearty optimism toward the 
results that will be obtained when the 
whole system is completed and in opera- 
tion. That it meets the demands and 
requirements of the travel is being dem- 
onstrated thoroughly by the workings of 
this section, and the management feels 
little doubt but that the system will be- 
come the most important mouthpiece in 
the transportation to and from Manhat- 
tan of the four systems, the Pennsylvania, 
the Erie, the Lackawanna and the New 
Jersey Central, with its affiliated systems, 
the Reading and the Baltimore & Ohio. 
In addition, the interurban travel between 
the points is expected to be heavy. 

The lower tunnels between the Penn- 
sylvania terminal at Montgomery Street, 
Jersey City, and the Hudson Terminal 
buildings at Church, Cortland and Fulton 
Streets, Manhattan, will be completed and 
in operation by July 1 next, and will really 
constitute the main avenue of the system’s 
traffic. Work on these sections has been 
pushed steadily, and the tunnel to Cort- 
land Street will probably be broken 
through by March 1 next, but the other 
tube entering under Fulton Street is not 
so far advanced. The cutting on these 
tunnels averages twelve feet per day. 

The transverse section on the Jersey 
side connecting the Pennsylvania, the Erie 
and the Lackawanna terminals will also 
be completed and in operation by July 1 
next, so that the complete circuit will be 
in operation by that date. Plans have 
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now been made up for the extension from 
the Pennsylvania Station to the Com- 
munipaw Station of the New Jersey Cen- 
tral, which is also the New York terminal 
of the Reading and Baltimore & Ohio 
systems. 

It is estimated by officials of the Hud- 
son Companies that the recent sale of 
$5,000,000 six per cent gold notes by that 
company, in addition to other assets al- 
ready in hand, will supply sufficient funds 
to cover the completion of the system, and 
that no further financing will be required. 
The Hudson Companies is the construct- 
ing factor of the tunnels, having financed 
and built them, taking in payment $50,- 
000,000 of the four-and-one-half per cent 
convertible bonds, in addition to stock of 
the Hudson & Manhattan Railroad Uom- 
pany, which is the operating company. 
The latter company has outstanding $5,- 
250,000 five per cent non-cumulative pre- 
ferred and $40,000,000 common stock. 

eme 
Electrical Preparations for the Alaska- 

Yukon-Pacific Exposition at Seattle. 

After expending in lump sums $910,900 
for new cars, $600,000 for new trackage 
and $275,000 for motor-generators, trans- 
formers, high-tension transmission lines, 
lighting circuits, etc., the Seattle (Wash.) 
Electric Company, which controls the lo- 
cal street-car and lighting systems, will 
doubtless make a record in handling the 
traffic and lighting of the forthcoming 
Alaska-Yukon-Pacific Exposition. The 
improvements, new lines, and new power 
facilities which the company is installing 
preparatory to the 1909 fair mark a new 
era in street-railway improvement in the 
Northwest, and at the close of the expo- 
sition Seattle will be equipped with the 
most efficient service in the history of the 
city. The present expenditures will leave 
the car system in excellent shape after the 
exposition, and will insure prompt and 
comfortable handling of the crowds at the 





fair. 

Four lines will tap the exposition 
grounds, two of which are now operating, 
with one other just completed and work 
on the fourth begun. Each line is five 
or six miles in length, and all will be 
double-tracked, with loop terminals at the 
grounds. A handsome terminal building 
and power substation will be installed on 
the grounds. The company expects to be 
able to deliver passengers at the grounds 
at the rate of twelve or fifteen thousand 
persons an hour, should the occasion de- 
mand. 

The additional power necessary for 
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these lines, and for lighting the exposi- 
tion, will be furnished by the great water- 
power plant at Electron, on the Puyallup 
River, and by the steam plant at Gorge- 
town. Twenty miles of 13,000-volt trans- 
mission line connects this power with the 
substation on the grounds, where it will 
be stepped down to 2,300 volts. Two 
1,000-kilowatt motor-generators will be lo- 
eated at this station, and two others at 
substations in the city. The power will 
be sufficient to handle cars as rapidly as 
they can be safely moved over the four 
lines. 

A lump order of 140 cars, forty of 
which have already been delivered, is 
probably without precedent among west- 
ern street-car systems. 
the most modern type, and cost when set 
up at Seattle about $6,500 each. They 
are manufactured by the St. Louis Car 
Company, and each car has 150 horse- 
power in motors, and is capable of de- 
veloping a speed of thirty miles an hour. 
Stone & Webster, who control the com- 
pany, are making the present improve- 
ments of the car system in the nature of 
permanent investments. For the lighting 
of the exposition the same company has 
the contract, and is preparing a most 
elaborate illumination. The substation 
on the grounds will contain four 1,000- 
kilowatt transformers, with the necessary 
regulators and switches. The water front 
on Lake Washington and the terraced 
hillsides overlooking the lake, with the 
wide avenues of the exposition leading 
down to the shore, will be brightly lighted, 
and the night scene from the water prom- 
ises to he effective and inspiring. 
eee 
American Society of Mechanical Engi- 

neers’ Meeting. 


The cars are of 








The next monthly meeting of the Amer- 
ican Society of Mechanical Engineers will 
be held in the Engineering Societies 
Building, on Tuesday evening, January 
12. The paper, by Carl G@. Barth, of 
Philadelphia, upon “The Transmission of 
Power by Leather Belting,” will be illus- 
trated by Jantern slides. It will be a com- 
prehensive summing up of the theory and 
practice of belting, in which conclusions 
are drawn from the work of Lewis, Ban- 
croft, Bird and others, who have made 
experiments upon the transmission of 
power by belting. Valuable charts have 
been prepared by the author for the solu- 
tion of belting problems. 

Mr. Barth’s data have been applied to 
belting in different plants for many years, 
giving an unusual opportunity to study 
the problem in great detail. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Cuarpter II. (Parr III.)—Operation 
or ALTERNATORS. 

In the care and operation of generators 
certain precautions are very essential to 
high efficiency. It may not be out of 
place to incorporate here some suggestions 
from an instruction book issued by one of 
the large manufacturers of electric ma- 
chinery.* 

GENERAL CONSIDERATIONS. 

1. Leave all switches open when the 

generator is not running. 
2. Keep the generator clean and free 
from dust. With high-voltage machines 
a small accumulation of dust on the wind- 
ings may be the cause of a serious burn- 
out. It is advisable to use compressed 
air to clean the windings. 

3. Small pieces of iron, such as bolts 
and tools, should be kept away from the 
generator. 

4. Occasionally give the 
thorough inspection; the higher the volt- 
age, the more often this should be done. 


machine a 


5. Never run a composite-wound alter- 
nator with load unless all its brushes are 


in place, as an unduly high electromotive 
force will be generated in the open-cir- 
euited composite winding, which may 


puncture the insulation. 


COLLECTOR RINGS AND COMMUTATOR. 

Precaution should be taken to keep the 
collector rings clean, smooth and_ true. 
To prevent cutting, a little vaseline should 
be applied occasionally. The commu- 
tators of composite-wound generators 
should be kept smooth by the occasional 
use of No. 00 sandpaper. The lubricant 
should be applied to high-voltage gener- 
ators with a piece of cloth attached to 
If the commu- 
should be 


the end of a dry stick. 
of true” it 
In the case of revolving- 


tator gets “out 
turned down. 
armature generators this can be done with- 
out removing the rotating part from its 
bearings, by the use of a special slide rest 
and by running the engine slowly, or the 
commutator may be taken off the shaft 
and turned down in a lathe. 


BRUSHES. 


Carbon or soft graphite brushes are 
preferable and are set perpendicular to 
the surface of the collecting rings. They 
fit closely and require almost no attention 


Electric and Manufacturing 


*Westinghouse 
Company. 
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beyond an occasional renewal and casual 
inspection from time to time to see that 
they fit properly. 

The copper brushes used to collect the 
direct current from the commutator of 
an alternating-current generator with a 
compensating winding, are arranged as 
shown in Fig. 5%, which shows the correct 
method of setting the brushes on a com- 
mutator with ten segments. On different 
machines the brushes are set one, three 
or five segments apart; the operation of 
the commutator will be the same elec- 
trically as long as the brushes are an odd 
number of segments apart. The brushes 
nearest the field in one holder should 
be given a lead of about one-half a com- 
mutator segment (S/2} over its com- 
panion, while in the other holder the 
brush at the greatest distance from the 
field should have an equal load over the 
other brushes of its set. In the diagram, 
Fig. 5%, the leading brushes touch the 
commutator at the middle segment, while 
the trailing brushes are just over the 
The 


insulation between the segments. 





FIG. 57.—POSITION OF BRUSHES FOR COL- 
LECTING DIRECT CURRENT FROM 
COMMUTATOR OF ALTERNATING- 

CURRENT GENERATOR. 


trailing brushes should be set in posi- 
tion while the commutator is at rest, but 
ihe leading brushes may be changed while 
the machine is in operation. The com- 
pounding of a generator may be varied 
by shifting the brush-holder rocker, and, 
io a slight extent, by changing the spread 
of the brushes in each holder. Increas- 
ing the spread decreases the compound- 
ing, and vice versa. When the rocker 
arm is shifted to give the proper com- 
pounding, all brushes may be made to 
run sparkless by changing their spread. 
With a widely-varying inductive load, it 
is impossible to adjust composite brushes 
so as to obtain absolutely sparkless op- 
eration. 

Sparking at the commutator may be 
due to any of the following causes: 

1. Brushes may not be set at the point 
of commutation. A position can always 
be found where there is no appreciable 
sparking, and at this point the brushes 
should be secured. 
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2. Brushes may be loose or may not 
bear sufficiently on the commutator. 

3. Brushes may be welded at the end. 

4. Brushes may be spread at the end. 
They should present a narrow surface to 
the commutator. 

5. Commutator may be dirty or oily, 
or copper dust may have collected on the 
insulating segments. 

6. Commutator may be rough; if so, 
it should be smoothed off. 

Y. Generator may be overloaded. 

BEARINGS. 

The bearings should be kept clean and 
free from grit. They should be fre- 
quently examined to see that the oil sup- 
ply is properly maintained. 

A warm bearing or “hot box” may be 
due to any of the following causes: 

1. Excessive belt tension. 

2. Failure of the oil rings to revolve. 

3. Rough bearing surface. 

4. Improper fitting of the journal 
boxes. 

5. Bent shaft. 

6. Use of poor-grade or dirty oil. 

?. End thrust, due to magnetic pull. 
the rotating part being “sucked” into the 
field because it extends beyond the field 
poles further at one end than at the other. 

8. Bolts in the bearing cap may be too 
tight. 

9. End thrust, due to improper level- 
ing. A bearing may become warm be- 
cause of excessive pressure exerted by the 
shoulder of the shaft against the side of 
the bearing. 

10. Excessive side pull, because the ro- 
tating part is out of center. 


OPENING OF FEEDER CIRCUITS. 

If a line fuse blows, or a circuit-breaker 
opens, first open the switch corresponding 
to that line and then replace the fuse, or 
close the breaker; then close the switch. 
If the cireuit opens again, examine the 
line for a short-circuit. 

STARTING. 

1. Examine the generator to see that it 
is in condition and is properly oiled. 

2. Start slowly. See that the oil-rings 
are revolving properly. 

3. Bring the machine up to speed, and 
turn the rheostat so that all the resistance 
is in the field circuit; then close the field 
switch. 

4. Adjust the rheostat of the exciter for 
the normal exciting voltage; then gradu- 
ally raise the alternator to its proper volt- 
age by cutting out the resistance of its 
field rheostat. 

5. Throw on the load. 
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If the generator has a compensating 
winding, the brushes on the commutator 
must next be set at the non-sparking 
position. Should the current in the self- 
excited field cause a decrease in the volt- 
age of the machine, it is evident that the 
separate and self-excited coils are oppos- 
ing each other. The brushes should then 
be racked one segment forward or back- 
ward to reverse the current in the self- 
excited field. 


CAUSES OF INSUFFICIENT VOLTAGE. 


The following causes may prevent alter- 
nators from developing their normal elec- 
tromotive force: 

1. The speed of the generator may be 
below normal. 

2. The switchboard instruments may be 
incorrect. 

3. The voltage of the exciter may be 
low, because its speed is below normal, 
or its series field is reversed, or part 
of its shunt field is reversed or short- 
circuited. 

4. The brushes of the exciter may be 
~ incorrectly set. 

5. A part of the field rheostat or other 
unnecessary resistance may be in the field 
circuit. 

STATIC SPARKS FROM BELTS. 


In dry weather the charges of static 
electricity that accumulate on the belts 
may be of high enough potential to dis- 
charge to ground, or, if the generator is 
not grounded, these charges may jump to 
the armature or field winding and thence 
to ground, puncturing the insulation. By 
grounding the frame of the machine there 
is no danger to insulation. 


TO SHUT DOWN. 


1. Reduce the field current by means of 
the field rheostat. 

2. Throw off the load by opening the 
feeder switches. 

3. Open the separately excited field 
circuit. 

4. Shut down the driving machine. 

5. Clean the generator and put it in 
condition for the next start. 
2 io 
Canadian Centennial Exposition in 1912. 








Western Canada is to hold a Centennial 
Exposition in 1912. Jefferson Clark, 


president of the Lewis and Clark Exposi- 
tion, has been in Winnipeg, Manitoba, in- 
teresting business men in the project, 
upon the invitation of the Canadian Club 
of that city. 
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Electrica! Trades Society of New York. 

The thirteenth annual meeting of the 
Electrical Trades Society of New York 
was held at the Electrical Club, 14 Park 
Place, New York, on December 8. Ten 
accessions to membership during the year 
were reported. In his remarks the retir- 
ing president, R. B. Corey, after referring 
to the passing of the financial storm, said: 

“Now what I want to bring out is the 
part played by this association in the sav- 
ing of the day. Is there anyone who will 
say that there might not have been a score 
or more of failures had it not been for the 
co-operative spirit, part of which demon- 
strates itself in the existence of this or- 
ganization? Can you not imagine the 
darkness and doubt which would have 
possessed the credit man were there no 
means of knowing what his fellows in the 
trade were doing? The most tangible 
indication of the soundness or weakness 
of customers, we maintain, is in the long 
tun displayed to those who are close stu- 
dents of the association’s bulletins, sup- 
plements and other records at the secre- 
tary’s office. Congratulate yourselves, 
then, that you are members, and if you 
are not getting the most value for the 
least money and more than can be had 
subscription to any mercantile 
addressing your in- 
and we'll 


from 
agency, ask us why 
quiry to the secretary’s office 
soon tell you. 

“At our meeting a year ago it seemed 
to be the consensus of opinion that cus- 
tomers who had always done fairly well 
in paying their bills and who were suppos- 
edly solvent should be given all necessary 
assistance in the way of leniency. In 
many cases our customers twelve months 
ago could not make collections from peo- 
ple who were ordinarily gilt-edged as to 
credit and payment. We all had to await 
the readjustment of credits and financial 
conditions, which readjustment came right 
along after the New Year. This leniency 
extended to creditors seems to have been 
general on the part of the electrical trade. 
The failures have been few in the terri- 
tory of the New York Society, and, in 
fact, with the exception of some of the 
southern cities, the electrical trade has 
stood the strain very well indeed.” 

The secretary’s report showed that out 
of claims aggregating $301,507 the society 
secured settlements amounting to $241,- 
306, or eighty per cent. This is an aver- 
age of $1,296 per member. The number 
of the separate accounts handled by the 
society was 2,939, of which 2,521 were 
settled through its instrumentality. This 
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extra service is free, there being no charges 
or commissions, the annual dues covering 
everything. 

The following directors were elected to 
serve for three years: John H. Dale, of 
the Dale Company; W. H. Roberts, of 
W. R. Ostrander & Co., and W. B. Wal- 
lace, of the Western Electric Company, 
who with the following will constitute the 
board of directors for 1909: W. M. Frank- 
sen, of the Sawyer-Man Company; G. F. 
Spencer, of I. P. Frink; A. L. Miller, of 
John A. Roebling’s Sons’ Company, and 
P. M. Haight, of the Sprague Electric 
Company. Mr. Dale was re-elected to the 
board of managers of the National Elec- 
trical Trades Association. 

At a meeting of the directors, held im- 
mediately after this meeting of the so- 
ciety, the following officers were chosen 
for the next year: A. L. Miller, president ; 
P. M. Haight, vice-president: W. H. 
Roberts, treasurer, and Franz Neilson, 
secretary. 








eee 

Pennsylvania Railroad to Use Tele- 

phones in Dispatching. 

It is understood from an official Penn- 
sylvania Railroad source that in the near 
future the Pennsylvania will probably sub- 
stitute telephones for the telegraph in dis- 
patching trains and transacting other 
business that is now done by telegraph. 
The substitution, however, will depend en- 
tirely on the result of an investigation 
now being made of the efficiency of the 
telephone service on other railroads. 

Several of the railroads now using the 
telephone system are reporting favorably 
on them, and say better and quicker serv- 
ice is obtained and is more economical. 
The New York division of the Pennsyl- 
vania has delegated a committee to in- 
vestigate. This committee is now on a 
trip of investigation as far west as Chi- 
cago, where it is inquiring into the 
results attained by the use of telephones 
on the Chicago & Northwestern Railroad 
and other roads. 

It was said that the Pennsylvania Rail- 
road has already experimented with tele- 
phones on the line in Pennsylvania be- 
tween Glen Loch and Morrisville, sixty 
miles, with satisfactory results. 
oe 

Westinghouse Electric. 

A certificate has been filed at Harris- 
burg of the proposed increase in the cap- 
ital stock of the Westinghouse Electric 
and Manufacturing Company from $50,- 
000,000 to $80,000,000, and permission to 
make the increase has been given. 
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HISTORY OF AXLE LIGHTING.’ 





BY W. L. BLISS. 





(Concluded.) 
The writer believes that one of the 


greatest contributions to the art of axle 
lighting was made by the inventor of the 
so-called outside suspension. This, as far 
as the writer is able to determine, was de- 
vised by Mr. Kennedy, in conjunction 
with certain officials of the Pennsylvania 
Lines West of Pittsburg. However. all 
of the axle-light companies have profited 
by the outside suspension, and certainly 
it has been a boon to the railroad elec- 
trician and inspector. The outside sus- 
pension made the generator 
It enabled a reasonably long belt to be em- 
ployed, and it has probably come to stay. 
It was with a good deal of difficulty, 
however, that the mechanical officials of 
a great many roads were induced to sanc- 
tion its application, on the grounds that 
it had a great many disadvantages, pri- 
mary among which was that it unbalanced 
the truck. Theoretically, this is the fact, 
but practically it causes little, if any, un- 
balancing, especially on six-wheel trucks. 

It would seem that the original method 
of driving the generator from the axle by 
means of a belt has prevailed, and that, up 
to the present time, all forms of gearing 
have been superseded and supplanted by 
the simpler form of belt. While the pos- 
itiveness of direct gearing has its advan- 
tages and is absolutely indispensable in 
the case of street-railway motors, it is not 
so essential in axle lighting. In the case 
of a street-railway motor, if anything hap- 
pens to the motor or to the gearing, the 
ear is instantly brought to rest, and noth- 
ing further is done until the damage is 
repaired. If the mechanism is in such 
bad condition that it cannot be run rap- 
idly, the car is hauled very slowly back 
to the repair shop. In the case of an 
axle generator, quite the reverse is true. 
If anything happens to the generator, the 
grinding -up process continues until noth- 
ing is left. If a hot bearing develops and 
the armature shaft binds, the belt forms 
a mechanical safety fuse between what 
may be regarded as an almost infinite 
power and a machine of decidedly finite 
endurance. 

It would appear then, from develop- 
ments up to date, that the most suitable 
form of mounting for an axle generator 
would be one which was, of course, simple 
and strong in its design, neat and ship- 


accessible. 


1Abstract of a paper read before the Associa- 
tion of Car Lighting Engineers at the conven- 
tion in Chicago on November 16. 
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shape in appearance, easily applied to the 
truck, and that, in its application, re- 
quired no mutilation of the same. Such 
a mounting should permit the generator 
to be suspended outside and clear of the 
truck frame. The supporting bars of the 
suspension mechanism should be so dis- 
posed that the machine is completely ac- 
cessible and that nothing shall stand in 
the way of the inspector who is examining 
or working upon the machine. The 
mounting and suspension should be such 
that the generator is at all times held level 
to prevent oil slopping, and it should be 
so designed that the shaft of the generator 
may be brought readily and accurately 
into parallelism with the axle of the car 
with a minimum amount of trouble. No 
better means of iransmitting the power 
from the axle to the generator seems to 
have been brought forward than the rub- 
ber belt joined by means of the Crescent 
belt fastener. As above stated, the belt 
is a sort of mechanical safety fuse. Un- 
der ordinary weather conditions, it seems 
to be perfectly able to transmit the power. 
The great bugbear of snow and ice seems 
to have melted away before the light and 
warmth of experience. There are, no 
doubt, climates in which certain roads op- 
erate that are productive of considerable 
annoyance from snow and ice, but in most 
parts of the United States the rubber belt 
operating on large enough pulleys with 
wide enough faces and maintained at a 
proper tension by properly-designed ten- 
sion devices, seems to fill the bill. It is 
cheap, safe and efficient. We have all heard 
more or less about driving by means of 
chains. The chain is necessarily more 
expensive than the belt. It in no wise 
has the great advantage of acting as a 
safetv mechanical fuse, and it is a terrible 
thing when it gets loose and_ thrashes 
around. It is doubtful whether a chain 
can be run without lubrication, and the 
difficulty of enclosing it in a case that will 
hold oil is almost insurmountable, and 
who will bother to oil the individual iinks 
of a chain every few days? No one. 
When it comes to machines of greater 
capacity than six to eight kilowatts, the 
rubber belt is probably inadequate as a 
driving mechanism. There is nothing 
left, apparently, but direct gearing. The 
writer designed, built and placed in op- 
eration a twenty-five-kilowatt axle gener- 
ator on a truck of a locomotive tender. 
The axle was specially prepared. It was 
provided with a perfectly true gear seat 
and two polished journals, and the mount- 
ing of the machine was exactly like that 
employed in standard  electric-railway 
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service. Mechanically, this arrangement 
is perfect, or as near perfect as anything 
will ever be made. The gears were ab- 
solutely positive, were protected in a gear 
case of standard street-railway construc- 
tion, and the whole machine, being large 
and heavy, permitted of rugged construc- 
tion that withstood all the abuse and ham- 
mering that it received from the direct 
connection to the axle. Such a machine 
is perfectly suitable for head-end systems, 
but it cannot be operated under the ordi- 
nary conditions under which smaller axle 
machines are handled. So far as driving 
mechanisms are concerned, the outside 
suspension with the belt is the most suit- 
able so far developed for small generators 
up to eight kilowatts capacity, and the 
standard street-railway mounting and 
drive, the only thing feasible for machines 
of larger capacity. 

Having discussed the question of the 
problem of driving the axle generator, we 
come to the very important feature of 
taking care of the reversals in direction of 
car travel. This brings us immediately 
to the question of the pole changer. Pole 
changers can apparently be divided into 
the following classes: Mechanical and 
electrical. Under the head of mechanical 
pole changers we find two sub-classes, 
those having contacts and which mo- 
mentarily break the circuit, and those 
which do not open the circuit, but which 
rely upon shifting the brushes to preserve 
the polarity. A mechanical pole changer 
is operated ordinarily from the shaft of 
the armature. When the armature shaft 
revolves in one direction the pole changer 
shifts certain connections so as to estab- 
lish correct circuit relations corresponding 
to that direction of rotation, and vice 
versa. The brush-shifting devices depend 
upon rotating the brushes through as 
many degrees of are as are represented 
by the pole pitch, plus whatever lead the 
designer desires to have the brushes take 
when commutating the current. The me- 
chanical-switching pole changer, as dis- 
tinguished from the mechanical brush- 
shifting pole changer, may be operated in 
any number of ways, all of which require 
considerable ingenuity to make substantial 
and efficient. Friction has been em- 
ployed in a great many of them as the 
actuating force, but all friction schemes 
are open to the objection that a certain 
amount of wear goes on unless means are 
provided for relieving the friction, and 
attempts of this kind run into complica- 
tion. The writer has himself preferred 
and developed the mechanical pole changer 
represented by the brush-shifting class. 
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There are a great many advantages in 
taking care of the polarity in this man- 
ner, and there are certain offsetting dis- 
advantages no more numerous and no 
more important than the disadvantages 
that lie in the use of a mechanically-op- 
erated switch. There has not been a sim- 
ple mechanical pole changer designed by 
anyone, as far as the writer is aware, and 
the shifting brushes and their associated 
mechanism are no more complicated than 
the simplest kind of mechanical pole 
changer, so that the question of mechan- 
ical pole changers cannot be said to have 
been settled bv any standardizing, as is 
the case in the problem of mounting and 
driving. 

When it comes to electrical pole chang- 
ers, we find no end of schemes. The ear- 
liest American patent on an_ electrical 
pole changer appears to have been that 
taken out by Mr. Danals in 1889. His 
claim is very broad, but his device does 
not appear on the face of it operative. 
The most rational solution of an electrical 
pole changer, as far as the writer knows, 
is that offered in the patent of A. H. 
Whiting, in 1893. The objection to this 
is that it is necessary to separately excite 
the field of the generator in order to make 
the pole changer operative, and in the old 
Lewis svstem this was taken care of by 
a centrifugal switch, which closed and 
opened the field circuit of the generator 
directly from the batteries whenever the 
speed was above or below ten miles per 
hour, or thereabouts. The Whiting pat- 
ent shows the essential elements of an 
electric pole changer, and while numerous 
variations have been made in the form of 
electric pole changers, they all depend 
upon Mr. Whiting’s fundamental princi- 
ple. Pole changers of the electric type 
necessarily are switching devices, and open 
and close the circuit. 

There are, however, schemes by which 
the polarity of the generator may be pre- 
served without the use of any switching 
mechanism or brush shifting whatever. 
They employ auxiliary machines for the 
purpose, and run into more or less com- 
plication and generally require the field 
of some machine somewhere in the sys- 
tem to be separately excited from the bat- 
tery. We have also seen numerous at- 
tempts to solve the pole-changer problem 
by the use of alternators connected up 
with electrolytic, cells and other rectitiers 
of one kind and another, and numerous 
other schemes have been proposed, but 
have not come into commercial use. The 


writer believes that the pole-changer prob- 
lem will eventually be solved by the adop- 
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tion of a mechanical pole changer of the 
shifting-brush type or a mechanical pole 
changer of the switching type, or an elec- 
trical pole changer of the Whiting type. 
It would seem that these three are the best 
forms to work upon and develop. 

Coming now to the third part of the 
axle-light problem, we are confronted with 
the necessity of providing a means for 
closing and opening the generator circuit 
whenever, the voltage of the generator 
shall be just above or just below that of 
the battery. In the early systems, a fa- 
vorite means of accomplishing this result 
was through the instrumentality of a 
centrifugal switch, which would close and 
open the circuit at a predetermined speed 
of the generator. It is quite obvious that 
such an arrangemnt is impracticable. If 
the device is made thoroughly positive in 
its action, it will close and open the cir- 
cuit mechanically without any regard to 
the electrical conditions that may exist in 
the system. In other words, it will con- 
nect a dead dynamo to a live battery or a 
live dynamo to a dead battery, either or 
both of which experiments have been re- 
peatedly tried without success. so far as 
the writer is aware. There are certain 
experiments in railroading which, not- 
withstanding their fallacy has been thor- 
oughly established, will continue to be 
made until the end of time. One of these 
experiments is the connecting of a dead 
generator to a live battery by those in- 
quisitive people who want to see what will 
happen when the automatic switch closes, 
and generally find out. The other ex- 
periment is that of making two trains pass 
in opposite directions on a single track, 
which has probably been tried quite as 
many times as the former experiment 
without any successful records having 
been obtained. There is practically no 
prevention for the continuance of these 
experiments. 

It would seem that the right way to 
operate an automatic switch is electrically. 
The switch should close at a predeter- 
mined voltage, no matter what the speed 
of the generator may be when this voltage 
is obtained. If the generator voltage at 
which the switch closes is equal, or ap- 
proximately equal, to that of the battery 
at the time, no harm will result. The 
electrically-operated automatic switch, sé 
far as the writer is able to ascertain, was 
first described by J. H. Holmes in a 
United States patent in 1891. He de- 
scribed accurately the switch that nearly 
all of the axle-light companies make 
today, consisting of some kind of mag- 
netic circuit on which two coils or sets 
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of coils act, one being made of fine wire 
and connected as a shunt to the generator 
and the other being made of coarse wire 
connected in series between the generator 
and the storage battery, as soon as the 
switch is closed. 

Electricians all over the country, and, 
in fact, all over the world, are practically 
agreed upon the three problems the writer 
has endeavored to discuss. We all agree 
as to the requirements of the suspension 
and drive. We all agree that the polarity 
of the generator must be preserved, and 
that, whether circuit-changing or brush- 
shifting is employed, it must be accom- 
plished before the speed reaches the crit- 
ical or cutting-in value. And we are all 
agreed that the automatic switch, no mat- 
ter of what form it may be or upon what 
principles it may act, must connect and 
disconnect the generator from the storage 
battery when the voltages bear the right 
There are two more problems, 
with axle lighting 

more diversity of 


relation. 
however, 
upon which there is 
opinion and a still greater diversity in 
means for accomplishment. The first is 
the question of regulating the generator ; 
the second is that of maintaining constant 


connected 


lamp voltage. 

The problem of regulating the gener- 
ator depends upon the fundamental equa- 
tion of the dynamo, which may be ex- 
pressed as follows: E = NCS, where E 
's the electromotive force of the generator, 
N the number of lines of force supplied 
by the field and threading through the 
armature, C the number of conductors 
on the armature, and S the number of 
revolutions per second of the armature. 
In order to obtain a predetermined value 
for E, it is necessary that the product of 
NC and S be made equal to E. This 
gives us great and, in fact, unlimited 
latitude in the choice of our factors 
making up this expression. Confining 
ourselves to the axle-light problem and 
machines of from three to eight kilowatts 
capacity, the product of N and C is fixed 
by the size of the machine. The speed 
of the train at which it is desirable to 
have the generator become operative de- 
termines S. In ordinary axle-light work, 
S is generally made to correspond to be- 
tween ten and twenty miles per hour, and 
the gear ratio between the axle pulley and 
that on the generator is generally made 
somewhere between two and three. 8 
varies all the way from zero to some high 
value, and consequently E can vary from 
zero to a correspondingly high value. 
As S may be zero on account of the fact 
that the car must sometimes be at rest, E 
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must sometimes be zero, and, therefore, 
if light is to be at all times available, a 
storage battery is absolutely indispensable. 

This may seem elementary, but it is 
well to bear these facts in mind. In or- 
der to give E certain values it is neces- 
sary to manipulate the factors NC and S 
in some kind of automatic manner. In 
spite of everything that can be done, S 
will vary. Various schemes have been 
devised whereby S is allowed to vary from 
zero up to a certain value, and from that 
point on be held constant. Such schemes 
are elaborate and difficult to devise, and 
of necessity involve an automatic change 
in the gear ratio after a certain value of 
S has been obtained. C is a fixed quan- 
tity in a given machine, and it is very 
difficult to devise a means whereby it can 
be varied, although attempts have been 
made to do so. The easiest factor on the 
right-hand side of our fundamental equa- 
tion to manipulate and vary is N, and 
this means that it is easier to vary the 
strength of the field of the generator au- 
tomaticallv than it is to vary the number 
of conductors on the armature or control 
the speed of the same. There are no sys- 
tems in commercial operation in which 
C and S are manipulated. N may be 
varied in but two ways. The magneto- 
motive force or ampere-turns of the field 
coil may be varied or the reluctance of 
the magnetic circuit may be varied. The 
latter is generally difficult to vary, as the 
form of the magnetic circuit in a given 
machine is generally permanent. Here 
again attempts have been made to vary 
the form and contour of the field and thus 
produce changes in the reluctance of the 
magnetic circuit, but all such schemes re- 
quire complicated mechanical devices and 
have not come into general use. 

The simplest and most direct method 
of varying the quantity N is by varying 
the magnetomotive force or ampere turns 
of the field. This may be done in an 
almost infinite variety of ways. Two gen- 
eral methods have been employed. As it 
is necessary to weaken the field of the 
generator as the speed increases above the 
critical value which has already been de- 
scribed, the most ordinary way of accom- 
plishing this is to vary the current flow- 
ing through the field coil, or what is the 
same thing, vary the voltage impressed 
upon the field coil. The other method is 
to oppose the magnetomotive force of the 
original field coil by means of current 
flowing through a second coil acting dif- 
ferentially with the first. The latter 
method, known as the differential dynamo, 
requires no external regulator, but it has 
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the serious disadvantage that it usually 
results in a great deal of heat being de- 
veloped inside of the machine, and it re- 
quires additional coil space to accommo- 
date the differential winding. These two 
disadvantages necessitate enlarging a ma- 
chine for a given output and result in 
very greatly diminishing the efficiency of 
the machine as a generator. The differ- 
ential method has the further disadvan- 
tage that it does not produce the regula- 
tion in the generator that is required 
and may be regarded as the crudest kind 
of regulation. The simplicity of the dif- 
ferential dynamo has attracted a good 
many inventors and designers, but there 
are no differential generators in use in 
axle lighting at the present time, so far 
as the writer is aware. The method of 
using an external regulator of some kind 
for properly varving the strength of the 
magnetic field of the generator has been 
adopted by practically all builders of axle- 
light machinery. 

The writer will discard for purposes of 
present discussion all regulators that em- 
plov two sets of storage batteries or those 
types of regulators that fail to charge all 
of the cells of the battery uniformly or 
with the same current. This excludes the 
double-hattery systems and the end-cell 
schemes of generator regulation. 

External generator regulators which 
vary the strength of the current flowing 
through the field winding of the generator 
have been built with a view to accomplish- 
ing some particular end. There are regu- 
lators in which it is attempted to main- 
tain the generator current constant at all 
times above operative speed. There are 
others in which it is attempted to main- 
tain the current charging the battery con- 
stant under similar circumstances. There 
are regulators wherein it is attempted to 
maintain the generator voltage constant at 
all speeds above the critical. We may, 
therefore, divide regulators into three gen- 
eral classes, namely, constant total-current 
regulators, constant battery-current regu- 
lators and constant voltage regulators. Of 
these three general types of regulator, the 
constant total-current regulator is by far 
the easiest to build. There are no re- 
versals of current to provide against and 
no great accuracy or refinement in regu- 
lation is necessary. As long as the cur- 


rent maintained by one of these regu- 
lators does not vary more than ten per 
cent and does not at any time exceed a 
certain maximum, the regulator may be 
considered perfect so far as it goes. The 
total-current regulator has the advantage 
that at all times the generator is working 
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at practically its maximum capacity and 
efficiency. It has the great disadvantage, 
however, that unless fairly well adjusted 
to its run, batteries used in connection 
with this regulator will become over- 
charged and great deterioration of the 
same will result. Overcharged batteries, 
however, are probably somewhat in the 
minority, the honors in this respect having 
been pretty well carried off by the under- 
charged batteries. The ill effects of over- 
charged batteries do not make themselves 
apparent immediately and are really to be 
discovered in the expense account later on. 
Undercharged batteries, on the other 
hand, make their presence known as a 
rule by a failure in the light, which is the 
one great thing to guard against in axle 
lighting. Undercharging of batteries is 
probably not as destructive as overcharg- 
ing, but even undercharging will result in 
greatly reduced capacity and probably per- 
manent injury to the batteries through 
sulphation and other causes. The Ken- 
nedy, the Newbold, the Moskowitz and 
the Everett are types of constant total-cur- 
rent regulators. 

Battery-current regulators are rather 
more difficult to construct than total-cur- 
rent regulators, as there is always a re- 
versal of current in the controlling wind- 
ing to be considered when the battery dis- 
charges. This, however, can be provided 
for by very simple means and need not 
necessarily be a handicap upon the regu- 
lator. The battery-current regulator has 
the advantage that the amount of charg- 
ing that will be accomplished on a certain 
run may be predetermined as the charg- 
ing current, whether it be constant or 
whether an average value only be consid- 
ered, is never interfered with or influ- 
enced by the lamp load. As to how much 
the lamps on a given run will be used is 
an impossible matter to determine, but 
with the battery-current regulator the 
amount of charging and discharging can 
be pretty accurately predetermined and 
the regulator set to take care of the run 
very nicely. The battery-current system 
of regulation very seldom results in over- 
charging the battery, and, as above men- 
tioned, may possibly result in undercharg- 
ing. The battery-current system of regu- 
lation also permits of a ready means of 
lamp regulation without complicating the 
structure of the apparatus to any great 
extent. The writer here may be par- 
doned for referring to the bucker system 
developed by him, which is the only bat- 
tery-current system about which he has 
any exact knowledge. In the bucker sys- 
tem the generator regulation is taken care 
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of by a counter-electromotive force and 
without very much addition to the appa- 
ratus necessary for regulating the gener- 
ator, a very good lamp regulator, and one 
almost theoretically perfect, may be added 
without much expense. The battery-cur- 
rent system of regulation, as exemplified 
in the bucker, employs the important prin- 
ciple that the varying charging current 
which takes place with varying speeds is 
a linear function of the excess-battery 
voltage required for charging the battery 
and by properly designing the apparatus a 
constant lamp voltage can be maintained 
independent of speed and lamp load, pro- 
vided the battery remains within the lim- 
its of the straight-line portion of the 
charging curve. 

Of course, it is quite possible with any 

type of regulator to devise some means 
whereby the charging process may be dis- 
continued after the battery has become 
fully charged. Such devices, however, 
are unsatisfactory and have not to any 
great extent gone into general service. 
These devices are of necessity sensitive 
and complicated and their development is 
not likely to be prosecuted with very much 
vigor. 
“ Constant-potential regulators for the 
generator have been and can be made. If 
constructed upon the _ voltmeter-relay 
principle they are, however, apt to be very 
unsatisfactory. The voltmeter relay is 
of necessity very delicate and uncertain in 
its action. Assuming, however, that a 
satisfactory and reliable voltage regulator 
for the generator can be obtained, it is 
somewhat of a question as to what voltage 
it should be set unless an independent 
lamp regulator is contemplated. If such 
a voltage regulator is set high enough to 
insure the batteries being fully charged, 
the voltage impressed upon the lamps will 
be altogether too high. A constant-poten- 
tial regulator has the advantage that by 
its use storage batteries are pretty certain 
to become fully charged and never over- 
charged. It has the disadvantage, how- 
ever, that if the batteries are in a very low 
or exhausted condition the generator is 
likely to become overloaded when it be- 
gins to charge such a set of batteries. It 
would seem then that the ideal generator 
regulator should combine the good features 
of the constant-current regulator and the 
constant-potential regulator. 

It is absolutely essential that the gen- 
erator voltage be equal to the battery volt- 
age at the time the automatic switch 
closes, otherwise the fact that the auto- 
matic switch has closed will be too pub- 
licly advertised. It is also just as essen- 
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tial that the voltage of the generator shall 
rise high enough to force the full charg- 
ing current through the storage battery 
with as little increase in speed above the 
critical speed as possible. This condition 
is necessary in order that the charging 
of the battery may begin to take place as 
early as possible and be continued as late 
as possible in order to take maximum ad- 
vantage of the car’s travel. The generator 
regulator should be so constructed that it 
will permit the generator to deliver its 
full current into the storage batteries, if 
no lights are turned on, at as low a speed 
as possible above the critical speed. To 
prevent overloading the generator, the 
regulator should be. so constructed that 
this current will not be exceeded at any 
speed or on an exhausted battery or even 
on a dead short-circuit. As this maximum 
current is forced through the storage bat- 
tery, its counter-electromotive force will 
rise and the voltage of the generator must 
rise also to continue to force the full max- 
imum current through the storage battery. 
It is needless to state, the storage bat- 
tery should be of such a size and capacity 
as to permit of this action. Just as soon, 
however, as the storage battery has become 
fully charged the current from the gener- 
ator should begin to diminish and produce 
what is known as taper charge. If, how- 
ever, while this process of charging is go- 
ing on, lamps should be turned on, the 
generator should be able to furnish cur- 
rent immediately for these lamps so that 
no discharge from the battery shall be 
necessary, at the same time preserving the 
electrical conditions in the system so that 
no further charging of the battery shall 
take place if it has reached the point of 
being fully charged. Concisely stated, 
these conditions may be described as fol- 
lows: A perfect generator regulator is 
one that tends to maintain the kilowatt 
output of the generator at a constant 
maximum without allowing either factor 
of the same to exceed a fixed maximum— 
that is to say, if a generator has a normal 
capacity of fifty amperes at eighty volts, 
which would be high enough voltage to 
charge thirty-two cells of battery con- 
nected in series, the regulator should per- 
mit the generator at all times to put out 
fifty amperes if there is anything legiti- 
mately entitled to receive this current and 
to limit the voltage of the generator to 
eighty volts. Such a regulator would, to 
the writer’s mind, be perfect, and he is 
quite certain that such a regulator can be 
made and has been made and put into 
practical operation. 

The means for immediately varying the 
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strength of the current in the field of 
the generator may be a rheostat or a 
counter - electromotive force. Rheostats 
may be made in a variety of forms, but 
they should be so constructed that their 
steps are very fine or infinitely small, or 
else the passing from one step to another 
will be noticeable in the lamps. Rheostats 
for this purpose are generally constructed 
in one of three ways. They are either 
composed of definite steps or resistance 
brought out to contact plates or buttons 
over which a sliding contact passes, or 
they may be made of carbon disks sub- 
jected to varying pressures, or they may 
be made of the contacting type of which 
the regulator invented by S. W. Everett 
is a good example. A counter-electromo- 
tive force may also be employed, of which 
the bucker invented by the writer may 
be taken as a type. If any of these rheo- 
stats or counter-electromotive force de- 
vices can be controlled so as to produce 
the tendency toward maximum constant 
wattage without the factors of current and 
electromotive force, which make up this 
wattage, being allowed to exceed certain 
maximum values, they may be employed 
in the construction of an ideal regulator. 

If a regulator is built along the lines 
and according to the requirements as set 
forth it will operate just as well in a 
one-car system as in a train-lighting sys- 
tem, and will, without readjustment, take 
care of any load within limits of capacity 
that is placed upon it, no matter what 
form that load may take. The load may 
be composed of the batteries and lamps 
on one car, or it may be composed of the 
batteries on one car and the lamps on a 
half-dozen other cars, or it may be com- 
posed of the lamps on one car and the bat- 
teries on another car, and still the regu- 
lator will, within the capacity of the gen- 
erator, perform its functions in an ideal 
manner and the treatment that the bat- 
teries will receive will be in practical ac- 
cordance with the most up-to-date ideas 
of storage-battery engineers. Such a reg- 
ulator requires no readjustment to take 
care of varying schedules, changes of sea- 
son or character of load. 

The last problem to be considered in 
axle lighting is that of maintaining the 
lamp voltage constant. Here there is no 
room for any diversity of opinion. If a 
lamp can be found whose candlepower 
will not vary too widely with a range of 
twenty per cent variation in voltage and 
whose life and initial candlepower do not 
suffer by such variation, then the services 
of a lamp regulator may be consistently 
dispensed with. The carbon-filament lamp 
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certainly does not fulfill these conditions. 
The tungsten lamp more nearly fulfills 
these conditions than any other lamp that 
has been devised, but no one will say that 
a tungsten lamp or any other kind of 
lamp is not brighter on two-and-one-half 
volts per cell than it is on two volts per 
cell. There are some engineers in this 
association who may be satisfied with the 
approximate lamp regulation which may 
be afforded by throwing into circuit fixed 
resistances, but the writer hardly consid- 
ers devices of this kind regulators. They 
are more of the nature of protective de- 
vices. It has been a favorite scheme with 
a great many designers to use the motion 
of the automatic switch for throwing in 
such resistance to protect the lamps. It 
has also been common practice to utilize 
the initial motion of the rheostat con- 
trolling the generator for the same pur- 
pose. This, however, is not regulation. It 
affords a measure of protection to the 
lamps, but it does not reduce variations 
in lamp voltage. 

To produce or construct a theoretically 
perfect lamp regulator is by no means an 
easy task. In the first place, such an in- 
strument must be extremely sensitive and 
must respond definitely to very slight 
changes in voltage. Variations in the 
neighborhood of a half a volt should 
cause such an instrument to respond defi- 
nitely and positively. It is almost impos- 
sible to make such a device operate di- 
rectly a lamp regulator whose resistance 
is to take care of or dissipate twenty volts 
and thirty or forty amperes. Conse- 
quently a lamp regulator to be sensitive 
and positive is generally furnished with 
some kind of a relay device which pos- 
sesses the required sensitiveness and which 
in turn actuates or controls the mechan- 
ism for varying the heavy resistance in 
The actual de- 
vice for taking up the drop in the lamp 
circuit may be either a rheostat or a coun- 
ter-electromotive force or an end-cell ar- 
rangement. For obvious reasons the last 
is to be avoided, as the unequal charging 
and discharging of the various cells in 
the battery only add another difficulty. 
The steps of a lamp rheostat should be 
infinitely small, which practically pre- 
cludes the use of a rheostat made with 
definite steps of resistance. The carbon 
disc rheostat lends itself admirably to 
this purpose, although it is needless to 
state that it is open to some objections. 
A counter-electromotive force may be con- 
trolled so as to produce infinitesimal vari- 
ations in voltage, but here again a certain 


the lamp circuit proper. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


amount of complication is almost indis- 
pensable. 

An ideal lamp regulator must be able 
to maintain constant lamp voltage, while 
the generator and battery voltage vary 
from two to two-and-one-half volts per 
cell, and while the lamp current varies 
from, say, one-half to fifty amperes. If 
such a lamp regulator can be devised it 
can be used with equal advantage in an 
axle system applied to a single car, or it 
may be used to control the lamps where 
the current is furnished from a head-end 
generator, either of the steam or the axle- 
driven type, or even where the storage bat- 
teries have to be charged at a terminal 
and the lamps used at the same time, as is 
often necessary when cars are cleaned at 
night. The lamp regulator should be car- 
ried upon the car. It must be ready at 
all times to reduce the line voltage to 
normal lamp voltage. The lamp regu- 
lator must be separate and distinct from 
the generator regulator and the action of 
one must not depend or reflect upon the 
action of the other. When the lamp regu- 
lator is made thus and the generator reg- 
ulator as above described, a flexible, uni- 
versal, interchangeable car and irain- 
lighting system will result. 

In thus attempting to outline the his- 
tory of the development of the various 
elements comprising an axle-light system 
and in diseussing the problems which con- 
front the engineer and designer in meet- 
ing the requirements of such a system, 
the writer has endeavored to eliminate the 
description of specific devices either of his 
own or of other inventors’ designs. 
ede 
Fort Wayne Section, American Institute 

of Electrical Engineers. 

The Fort Wayne Section of the Ameri- 
can Institute of Electrical Engineers held 
its regular monthly meeting December 16 
at the Anthony Wayne Club, Fort Wayne, 
Ind. The meeting was preceded by a 
dinner served in the club dining room, 
at which most of the members of the Fort 
Wayne Section and quite a number of vis- 
itors were present. 

The regular meeting of the section was 
addressed by E. A. Barnes, superintendent 
of the Fort Wayne Electric Works, on 
“Choice of Power for Manufacturing In- 
dustries.” The paper dealt with the 
kinds of power which can be used for 
manufacturing industries, taking up suc- 
cessively power purchased from central 
stations, power from gas-producer engines, 
gas engines and fuel-oil engines, and 
waterpower. Finally the speaker dis- 
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cussed the relative merits of reciprocating 
and turbine engines, running condensing 
and non-condensing, and pointed out the 
advantages which he claimed for non-con- 
densing engines, asserting that the heat 
which can be recovered from the exhaust 
steam makes a saving for the factory 
which more than counterbalances the sav- 
ing in coal consumption which can be 
gained by using condensing engines. Mr. 
Barnes presented some very interesting 
figures supporting his claims in this re- 
gard. The paper was followed by a lively 
technical discussion by many of those 
present who are interested in this work. 

At the January meeting L. D. Nord- 
strum will present a paper on “Some Con- 
siderations Involved in the Design of Di- 
rect-Current Generators and Motors.” 
—e@e 

ome Handsome and Serviceable Cen- 

tral-Station Advertising. 

The Commonwealth Edison Company, 
Chicago, Ill., is keeping up its reputation 
for fine display and attractive service in 
its publicity department. Among _ the 
pieces of literature which are attracting 
particular attention just now is a return 
postal-card making a Christmas sugges- 
tion of the old-fashioned kind. This pos- 
tal-card bears an illustration of a beauti- 
ful Vienna portable electrolier, and the 
same device used as a wall lamp. 

Another holiday suggestion is entitled 
“An Electrical Christmas.” This repro- 
duces Clement C. Moore’s beautiful poem, 
“The Night Before Christmas,” and then, 
in fine half-tone illustrations, shows the 
many novelties which might bring happi- 
ness to every member of the family in 








the shape of an_ electrically-operated 
utility. 
The “Handbook of Central-Station 


Electric-Light and Power Service” de- 
livers a series of profitable essays on 
“How to Obtain Electric Service,” “Rates 
for Electricity,” “Reading of Meters,” 
“Methods of Figuring Bills,” “Lamps,” 
“Heating and Cooking Appliances,” “Re- 
pair Service,” and “Shops.” 

The beautiful souvenir of the Fisk 
Street power house, with a handsome 
cream-colored cover, illuminated with 
gold-leaf, is one of the most attractive 
pieces of literature which has been issued 
by anyone in a long time. 

The company’s publicity service is un- 
der the direction of Dana H. Howard, 
manager of the advertising department, 
who is to be congratulated upon this ex- 
cellent series. 
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Hawaiian Electrical Notes. 

The Honolulu Rapid Transit and Land 
Company has announced that it will 
shortly make a number of extensions of 
its service to connect with the city the 
various forts and military posts which are 
being built by the navy and war depart- 
ments. Surveys have been completed for 
a line six miles in length to connect with 
the new naval station at Pearl Harbor, 
and a branch will also be extended east- 
ward from the city to reach the fortifica- 
tions about completed at Diamond Head. 
Another branch will probably be extended 
into the military reservation at Waikiki 
Beach. 

The territorial superintendent of pub- 
lie works, Marston Campbell, will ask the 
next Legislature, which meets in Febru- 
ary, for appropriations to install a 12,- 
000-horsepower electric plant at the 
Nuuanu Valley Dam, now nearing com- 
pletion. The new reservoir will supply 
water with a 900-foot head, which the 
superintendent plans to use entirely for 
power, pumping the domestic supply for 
the city from artesian wells. 
also contemplate utilizing as a reservoir 
the concave crater of Punchbowl] Hill, 
back of the city, which has an elevation 
of about 400 feet. The electric plant is 
also designed to light Honolulu. 

The Hawaiian Telegraph and 
phone Company is the new name of the 
wireless-telegraph company, as authorized 
by the Territorial Treasurer. The com- 
pany has announced, through its presi- 
dent, C. J. Hutchins, the acquisition of 
the franchise of the Standard Telephone 
Company, and a contract with the Auto- 
matic Electric Company, of Chicago, for 
the installation of a new telephone system 
in Honolulu. The company at the pres- 
ent time operates the very efficient wire- 
less-telegraph system between the islands 
of the group, and the big Kahuku sta- 
tion, which has established successful 
wireless communication with the main- 
land. The purchase of property by the 
company for exchange purposes was re- 
corded recently, and the statement is given 
out that an up-to-date telephone central 
station will be built at once. The new 
telephone system will be of the automatic 
type, and the company will install a com- 
plete underground system for its wires. 
The project, it is understood, has beer 
financed through the Metropolitan Trust 
and Savings Bank, of Los Angeles. The 
company is at the present time experi- 
menting with wireless telephony between 
the islands. 


Tele- 
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Notes on the Electrical Engineering 
Courses at the ‘‘Boston Tech.” 

As is well known, the Massachusetts In- 
stitute of Technology maintains strong un- 
dergraduate courses in engineering, but it 
is not so well known that the Institute is 
attended by what is probably the largest 
number of graduate students in any of 
the engineering schools in the country. 
There are now 215 graduate students 
studying at the “Tech.” The degrees of 
these men have been conferred by colleges 
and engineering schools through the con- 
tinent. 

A notably large number of the young 
men studying electrical engineering at the 
Institute come from among these gradu- 
ate students. Many of these students in 
the electrical-engineering course have here- 
tofore pursued a course in arts or in gen- 
eral science, and are spending two or 
three years in completing the electrical- 
engineering course at the Institute. Others 
have graduated from other engineering 
schools and are spending from one to two 
years in study at the Institute to get its 
haccalaureate degree in electrical engineer- 
ing; and a few of particularly high prep- 
aration are pursuing advanced study and 
research for the purpose of obtaining the 
higher degrees of master of science in 
electrical engineering or doctor of engi- 
neering. 

It is probable that the latter students 
cecupied in advanced study and research 
are enjoying the first. regularly organized 
work in this country leading to the degree 
ef doctor of engineering. That degree 
has heretofore been conferred by Ameri- 
can engineering schools as an honorary 
distinction, but it has not in this country 
been recognized among the degrees to be 
secured by study and research in the 
schools. Brilliant work has been done by 
students studying for this degree in the 
great polytechnic schools at Berlin and 
Carlsruhe, Germany, and work of this na- 
ture at the Massachusetts Institute of 
Technology bids fair to become popular 
with students of the highest ability and 
to be influential in the development of 
engineering research. 

The undergraduate electrical engineer- 
ing course at the Institute of Technology 
has a senior class, which is. twenty per 
cent larger this year than last year, and 
the department will soon be a candidate 
for larger quarters. The laboratory quar- 
ters are large and are impressive in their 
equipment, but even they are becoming 
overcrowded, and additional classrooms 
are much needed. The prospects of en- 
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tering into larger quarters are bright with 

the advent of the recently-elected presi- - 

dent, Dr. Richard C. Maclaurin. 

a ee 

Brooklyn Edison Section, National Elec- 
tric Light Association. 








The first regular meeting of the Brook- 
lyn Edison Company Section of the Na- 
tional Electric Light Association was held 
December 14, at the Edison Club rooms, 
Johnston Building, Brooklyn, N. Y. G. 
L. Knight, chairman of the Section, pre- 
sided, and 140 members attended. AI- 
though the proceedings were not com- 
pleted until nearly midnight, the en- 
thusiasm and interest were maintained 
throughout. After an address of congrat- 
ulation and encouragement by the chair- 
man, Secretary E. A. Bailey read letters 
from President W. C. L. Eglin and As- 
sistant Secretary Harriet S. Billings, of 
the National: association, both of whom 
referred to the first number of the bulletin 
of the Brooklyn company’s Section in 
terms of praise, President Eglin declaring 
that this publication set a standard and 
a pace that it would be difficult for other 
company sections to excel. 

The bulletin, which was distributed to 
those present, contained, in addition to 
editorial and news matter of general] in- 
terest to the members of the Section, the 
complete text and illustrations of al] the 
papers presented on the occasion. 

The first paper of the evening was on 
“Modern Power Plant Design,” by F. W. 
Harrison and M. J. Shugrue. The paper 
was illustrated by lantern slides, and the 
subject was treated under the following 
headings: The building, coal, steam, 
electrical energy, switch-house, control 
board, switches, exciters and connections. 

The next paper, entitled “Developments 
in Incandescent Lamps,” was also written 
and delivered in two sections; the first 
section, viewing the subject from a manu- 
facturing standpoint, by E. B. Rannells, 
and the second, on the reasons for higher 
efficiency, and the commercial bearing of 
the new developments, by M. S. Seel- 
man, Jr. 

The last paper of the evening, entitled 
“Some Notes on the Friction of Shaft- 
ing,” was written by C. A. Graves, and 
was a practical discussion embodying 
some interesting and useful data. 

After the reading of the papers was 
completed, the members took up their dis- 
cussion in a very spirited and general 
manner. 

The next session will be held in -Feb- 
ruary. 
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Electric Driving 


Portland cement, a combination of lime 
and slate-holding materials, when stirred 
with water is known to harden after a 
given time without any deformation, and 
is a most valuable material both for the 
making of mortar and the construction of 
foundations, etc. The methods of manu- 
facturing Portland cement have been 
thoroughly modified since the introduc- 
tion of mechanical operation. Whereas 
the raw materials formerly were crushed 
and mixed in stirring tanks in order then 
to shape the mud into bricks, which after 
drying were burned in the furnace into 
clinkers, mechanical operation has now 
been substituted for hand labor, not only 
in driving the crushers, crushing rolls, 
drying drums and grinding mills, but for 
all the transporting devices used in con- 
nection with cement manufacture. The 
number of hands required is thus reduced 
considerably and the troublesome produc- 
tion of dust is kept within very low limits 
by the installation of ventilating fans. 
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of a German Portland Cement Mill. 





BY DR. ALFRED GRADENWITZ. 





FIFTY-HORSEPOWER MOTOR, DRIVING 
CRUSHERS AND ELEVATORS. 


The most interesting point of mechan- 
ical operation, however, is the use of ro- 
tary kilns in the place of the pit or ring 
furnaces formerly used, which dispenses 
with any shaping and transporting work, 


thus reducing considerably the number of 
workmen. In fact, the material through- 
out the regular course of operations never 
once comes into contact with the shovel 
of a workman. After being raised to the 
higher stories by means of elevators, the 
raw materials (as well as the clinkers) 
are transported in vibrating chutes in a 
horizontal direction, whereas the finely 
ground substances are moved on by worm 
conveyors. 

It will be readily understood that elec- 
tric motors are specially adapted for the 
operation of the various kinds of ma- 
chinery used in connection with this ex- 
tensive process as well as of the conveyors 
and ventilating fans, though on account 
of the low speeds of these machines there 
is no possibility of using a direct coup- 
ling between the machines and motors. 

One of the largest and most interesting 
German cement works in which electric 
drive has been recently adopted is the 
Riidersdorf Portland Cement Fabrik 
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THE RUDERSDORF PORTLAND CEMENT WORKS. 


(near Berlin), which has been recently 
electrified by the Siemens-Schuckert 
Works. 


The equipment comprises a 500-volt 
polyphase generator of %00-kilovolt-am- 
pere rating coupled to a steam engine, and 
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two direct-current machines of 220 volts 
and 970 and 610 amperes, respectively. 
In addition to the supply of power to the 
factory these generators serve for lighting 
the works as well as supplying light and 
power to the neighboring community of 
Tasdorf. A storage battery is connected 
in parallel to the direct-current machines. 
No appreciable influence is exerted on the 
luminous intensity of the lamps actually 
in circuit by inserting the motors. ‘The 
following short description of the manu- 
facturing process will fitly illustrate the 
various uses of electricity made in this 
cement plant. 

The first part of the operation consists 
of crushing the limestone in crushers and 
After having 
been dried in drums the crushed raw ma- 
terial is mixed in predetermined ratios 
and ground in tube mills driven by two 
electric motors of 200 horsepower each. 
From the mills the powdered cement mix- 
ture is taken by electrically operated worm 


the slate in crushing rolls. 


conveyors and elevators to the bins and 
bunkers on top of the four rotary kilne. 
These kilns, constructed by the machine 








‘POLYPHASE ALTERNATING-CURRENT GENERATOR, 700 KILOVOLT-AMPERES, 500 VOLTS,: RUDERSDORF PORTLAND 


CEMENT WORKS. 
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works of Polysius, Dessau, are practically fire end, situated at a lower level, wiere The finished clinker is taken by vibrat- 
horizontal tubes twenty-six metres in the burnt clinkers of nut size leave the ing chutes from the rotary coolers to the 
length and 2.1 metres in diameter, rotate drum, to be taken directly to the inclined ball-tube mills to be ground to a fine 
ing slowly about their axes. A steady rotary cooling drums which are situated powder by steel balls. These mills require 
two motors of 200 horsepower each. 

An aggregate of 1,400 horsepower is 
used for power purposes in the plant de- 
scribed. 

8 Ge 
Third Avenue (New York) Receivership. 

Frederick W. Whitridge, Federal re- 
eciver of the Third Avenue Railroad Com- 
pany, in New York city, in an order 
signed by Judge Lacombe, is directed to 
pay William L. Ladd, state receiver of 
the New York City Railway Company, 
$42,772, with interest from May 1 last, 
at the rate of six per cent, the value of 
coal and other supplies rendered te Whit- 
ridge by Adrian H. Joline and Douglas 
Robinson, former receivers of the Third 
Avenue Railroad. 

Receiver Ladd, in the petition which 
he presented to the court, valued the prop- 
erty at $51,000. Judge Lacombe, how- 
ever, on the question of other property in- 
volved in the receivership controversy, ap- 
pointed William L. Turner special master 














ELECTRICALLY DRIVEN ROTARY :KILNS, RUDERSDORF PORTLAND CEMENT to take testimony and to decide as to its 
WORKS. ‘ 
. . ownership. 
supply of the powdered mixture is intro- parallel to the rotary kilns on a lower ome 


duced at the higher end, while the fuel floor. Each of the four kilns and coolers New York State Public Service Com- 
(in the shape of coal dust) is blown in by _ is operated by a thirty-horsepower electric mission. 

The transportation companies reporting 
to the Public Service Commission for the 
First District gives the following list of 
accidents in November, with comparisons : 

Nov., 08 Nov., 07 


Total accidents ....... 3,992 4,037 
eee ere er 36 - 45 
Seriously injured ...... 169 198 


The total for November is 676 less than 
for the previous month, and the number 
of persons injured in getting on and off 
cars approximates one-half the figures for 
June and July. 

oe 
Hell Gate to Be Bridged. 

After the Pennsylvania Railroad has 
advanced farther with its terminal station 
and other improvements in and about New 
York city, work will be started on a bridge 
from Port Morris, a suburb of New York, 
to Queens County, Long Island. It will 
be used by the New York Connecting Rail- 
road, a branch of the Pennsylvania system. 

MOTOR DRIVING en eee :RUDERSDORF PORTLAND CEMENT As planned, the bridge in many respects is 

‘ to be one of the most remarkable engi- 
an air blast at the lower end. The mass is motor. Electric motors are also used to neering structures ever proposed. With 
slowly heated to sintering, and during the drive the machinery for transporting, dry-_ the approaches, it will be three miles long 
rotation of the kiln, owing to the inclined ing and grinding the coal as well as the and span the Hell Gate ship channel with 
position of the tube, moves toward the blowing in of air and coal. an enormous arch 1,000 feet in the clear. 
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FUEL ECONOMY TESTS AT A LARGE 
OIL-BURNING ELECTRIC 
POWER PLANT. 


BY C. R. WEYMOUTH. 


The writer desires to present the results 
of various fuel-economy tests at the Re- 
dondo plant of the Pacific Light and 
Power Company, near Los Angeles, Cal.. 
which are of interest, both by reason of 
steam engines having been used as prime 
movers and because of the notable econ- 
omy attained. Owing to the rigorous de- 
mands on commercially-operating power 
stations, an opportunity is seldom afforded 
to conduct uniform-load tests on a com- 
plete plant unit. 

The station consists of three main units 
of 5,000 kilowatts each, the layout being 
in general on the panel system. For each 
plant unit there is one McIntosh and Sey- 
mour double horizontal and vertical, com- 
pound, condensing, automatic engine, size 
thirty-four and seventy by fifty-six inches, 
directly connected to an alternator. The 
rated speed is 100 revolutions per minute. 
Each engine has two horizonta! high- 
pressure steam cylinders, and two vertical 
low-pressure cylinders, and is designed to 
cperate at 175 pounds maintained throttle 
pressure, with 100 degrees F. superheat 
at the throttle. All steam cut-off valves 
are under control of the one shaft gov- 
ernor. This engine governor is subject to 
variation in speed, under the control of 
a McIntosh and Seymour electrically op- 
erated, speed-changing mechanism, situ- 
ated within the governor and operated 
from the switchboard gallery. 

Directly connected to each engine there 
is an ATB-sixty-pole, 5,000-kilowatt, 100- 
revolutions per minute, 18,000-voit, fifty- 
cycle, three-phase General Electric gener- 
ator of the fly-wheel type. The revolving 
field is provided with squirrel-cage wind- 
ing to prevent hunting. The generator 
field rheostats are motor-operated, with 
remote control from the switchboard. 

Tn each plant unit are six Babcock and 
Wilcox boilers of forged-steel construction, 
arranged in three batteries of two each. 
Five hoilers are intended for the nominal 
capacity of the unit, the sixth boiler for 
reserve. The boilers are twenty-one sec- 

tions wide, fourteen tubes high, eighteen 
feet long, with three forty-two-inch 
drums, each containing a total effective 
water-heating surface of 6,042 square feet 
and designed for 200 pounds working 
steam pressure. Each boiler is equipped 
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with one Babcock and Wilcox forged-steel 
double-loop superheater. 

The boilers are provided with Peabody 
patent fuel-oil-burning furnaces, having a 
furnace depth of ten feet from boiler front 
to face of bridge wall. The burner head 
is placed at the bridge wall, the flame 
shooting toward the boiler front. The 
furnace diverges in the direction of the 
flame, corresponding to the angle of in- 
clination of boiler tubes. Three burners 
are used per boiler, and are controlled 
from the boiler front. 

Corresponding to each main generator, 
there is one seventy-five-kilowatt General 
Electric exciter, driven by means of a nine 
antl seventeen by twelve-inch Harrisburg 
tandem compound, non-condensing, piston 
valve, automatic engine. 

There are two Wheeler condensers for 
each main engine, located in the basement 
below the operating floor, one condenser 
being used for each, low-pressure cylinder. 
The exhaust steam is led directly from 
the low-pressure cylinder into a thirty- 
inch exhaust main, and after passing 
through a ninety-degree sweep, drops di- 
rectly into the condenser. The two con- 
densers on each’ engine are cross-con- 
nected, so that both engines can exhaust 
into either condenser when the other is 
undergoing cleaning or repairs. Hach 
condenser contains 5,002 square feet of 
cooling consisting of  three- 
fourths-inch brass tubes. In addition to 
the regular cooling surface of each con- 
denser, there is provided in the upper 
compartment a series of tubes, comprising 
a Volz heater, through which the con- 
densed water is pumped by the air pump 
at atmospheric pressure. The feed water 
is thus heated to within a few degrees 
of the temperature of the exhaust steam 
surrounding the upper tubes, thus com- 
pensating for the cooling action due to 
the !ower condenser tubes. 

Circulating water is supplied by three 
large engine-driven centrifugal pumps, 
connected to a common pump-discharge 
main. Branches from this main supply 
cooling water to all condensers. The out- 
lets from all condensers connect to a com- 
mon condenser-discharge main. Each 
condenser has one Edwards triplex, mo- 
tor-driven air pump, size sixteen by ten 
inches. 

After passing through the Volz heaters 
the condensed water is passed through 
suitably constructed filters for the elimi- 
nation of the greater part of the entrained 
evlinder oil. The outlet of the filters is 
connected to the feed-pump suction main, 


surface, 


1003 


the supply of water being maintained by 
an open equalizing hot well, which is also 
connected to the suction main. 

Each unit has one Snow duplex, hori- 
zontal, boiler-feed pump, having a com- 
pound, non-condensing steam end and an 
outside center-packed water end. Each 
unit also contains one auxiliary, Goubert 
vertical, closed, feed-water heater, of the 
multiple-flow type, having 1,000 square 
feet of effective tube-heating surface. 

The condensation in the main-engine 
superheating receiver coils is led to a sim- 
ple duplex receiver pump. The hot water, 
at a temperature of about 360 degrees, is 
returned under boiler pressure to one or 
more of the boilers in the corresponding 
unit. The oily drips from receiver bodies 
are trapped to waste. From the auxiliary 
measuring tanks, the fuel oil is first 
pumped through a Goubert closed, mult- 
flow oil heater, in which the oil is heated 
to a temperature of approximately 150 
degrees F., utilizing the exhaust steam 
from the oil-feed pump. From the oil 
heater the oil is led to an oil-pressure 
main and thence to the oil 
through a suitable system of piping. 

An automatic system of regulation was 
employed for the firing of all boilers in 
the unit tested, hand firing being used on 
the remainder of the plant. The auto- 
matic system controls the supply of oil 
to the burners, the supply of steam for 
atomizing purposes, and the supply of 
air for combustion. This control is ob- 
tained through a steam-pressure regulator 
which operates a relief valve in the oil- 
pump discharge line, and is actuated by 
the variations in steam pressure in the 
boiler. This means of control causes a 
variation in the rate of burning oil com- 
parable with the momentary load. With 
this system, all burner valves may be left 
wide open, or nearly so, and it follows 
that the intensity of firing increases or 
decreases simultaneously in all the boilers. 

The supply of steam to burners for 
atomizing purposes is from a low-pressure 
steam main, the controlling valves at each 
of the burners being left wide open or 
nearly so. The variations in pressure in 
this main are governed automatically by 
variations of the oil pressure in the oil 
main. The regulator used throttles the 
supply of live steam to the low-pressure 
main, to produce the desired relationship 
of oil pressure and steam pressure on the 
respective burner heads. The supply of 
air for combustion is automatically regu- 
lated by a damper controller, operating 
a common rock shaft, connected to all 
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boiler-outlet dampers. This regulator 
opens and closes all boiler dampers syn- 
chronously with an increase or decrease 
of oil pressure in the oil main. 

This system is capable of such operation 
as to control all of its functions com- 
pletely and automatically. In actual 
practice, however, it has been found de- 
sirable to watch closely the firing of boil- 
ers, to make certain that no external con- 
ditions, such as clogging of burners, dis- 
tortion of flames by burners, variation in 
temperature of fuel oil, as fired, ete., are 
present to prevent the attainment of the 
highest possible efficiency. To minimize 
heat losses due to radiation, all live steam 
heat-radiating surfaces are covered with 
non-conducting covering three inches in 
thickness, and other surfaces are covered 
in accordance with the dictates of good 
practice. 

OUTLINE OF TESTS. 

The data and results given herein are 
based on the following tests: 

a. Official fifteen-day variable-load test 
on No. 2 plant unit. 

b. Uniform-load test at approximately 
2,000 kilowatts output No. 2 plant unit. 

e. Uniform-load test at approximately 
3,000 kilowatts on No. 2 unit. 

d. Uniform-load test at approximately 
4,000 kilowatts output No. 2 unit. 

e. Uniform-load test at approximately 
5,000 kilowatts output No. 2 unit. 

f. Test complete plant at variable load 
similar to the official test. 

These tests are more fully described 
under their respective headings. 

OFFICIAL FIFTEEN-DAY TEST. 

The official test of this station was on 
No. 2 plant unit, and was made to deter- 
mine the economy of the plant under 
contract conditions, as a basis for com- 
puting the bonus earned by the contractor, 
or the penalty due the owner. The re- 
sult of this official test is now common 
knowledge, but not all the conditions sur- 
rounding the test have been heretofore 
published ; and as the result of the official 
test on variable load is of interest for 
comparison with the results of the uni- 
form-load _ test, presented, the 
writer desires to review the more impor- 
tant conditions attending the official trial. 
The contract placed the official test under 
control of a testing committee. The con- 
tractor’s commercial-load economy guar- 
antee was as follows: 


herein 


The company guarantees * * * that 
the “first unit” * * * when operating on 
commercial-railway load, under ninety 


days’ test, conforming to the conditions 
herein specified, will develop an average 
economy of 170 kilowatt-hours per barrel 
of oil. 
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The total net output of unit under test 
for each day will not be less than 60,000 
and not more than 78,000 kilowatt-hours. 

The main unit under test will be in op- 
eration during nineteen-and-one-half con- 
secutive hours per day, and will be shut 
down four-and-one-half hours per day. 
The temperature of circulating water en- 
tering the condensers will never exceed 
seventy degrees Fahrenheit. 

The power-factor of the electric load 
will be at all times between eighty and 
100 per cent. Total load on 5,000-kilo- 
watt alternator will never exceed 6,000 
kilowatts. The load on 5,000-kilowatt 
generator greater than 5,000 kilowatts will 
last for an interval not greater than one- 
half minute duration; and there will be 
not to exceed ten such intervals during 
any hour that the plant is under test. 

The load on the unit under test will be 
such as would be produced by the regular 
and normal working of the railway system 
to whick the power is furnished by the 
purchaser, and varying within the limits 
herein described. 

The load will not be manipulated so as 
to be either favorable or unfavorable to 
the showing of unit under test, within the 
limits herein specified. 

It was optional with the contractor to 
insist on the operation of the test unit on 
a separate transmission line. This would 
have inconvenienced the purchaser, and 
for operating reasons a compromise was 
effected, it being agreed to operate.the test 
unit during the official test in accordance 
with an agreed load curve, subject to cer- 
tain upper and lower limits. 

The control of the load during test was 
thus left entirely to the purchaser’s sta- 
tion operator within the specified limits 
and subject to such momentary variations 
as would be imposed on the test unit by 
the fluctuation in load on purchaser’s 
system. It was thus attempted to gener- 
ate a total of 72,280 kilowatt-hours per 
day, with the understanding that should 
the total kilowatt-hour output up to any 
hour exceed that shown by the load curve, 
then, during the remainder of the test 
period, the load was to be modified to cor- 
rect for any variation in the total output, 
so as to maintain the total daily output of 
the unit uniform and as agreed. 

Endurance features having been estab- 
lished, by reason of the long period of 
operation previous to the test, the period 
of test was subsequently reduced from 
ninety to fifteen days. And, owing to 
certain advantages that might accrue to 
the contractor, such as superior economy 
due to shortening of test, the contractor 
agreed to deduct from the bonus otherwise 
due the sum of $50,000 in consideration 
of this reduction of test period. 

The economy guaranteed initially in- 
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cluded the provision for lighting the unit 
under test from energy generated by the 
test unit. Correction for lighting was 
made by deducting from the total net out- 
put of the unit under test an amount of 
power equivalent to 125 kilowatt-hours 
per day, and the reported economy is based 
on the net figure after making this de- 
duction. 

During the test the power for operating 
the air-pump motors, for operating mo- 
tors connected to circulating pumps used 
for passing cooling water through engine 
bearings and guides, for operating electric 
motor in main engine speed-changing 
device, and for operating electric motor 
for controlling switches, was taken from 
the leads of the main generator in such 
a way as to compel the wattmeters to in- 
dicate only the net useful output of the 
unit. 

It is only fair to state that, owing to 
the layout of the plant, certain auxiliary 
apparatus in connection with the plant 
was installed by the purchaser, power for 
which was not taken from the unit under 
test. These auxiliaries, with the excep- 
tion of the circulating pumps, are not 
necessarily essential in the guarantee of 
power; that is, they may or may not be 
required in a power plant, depending 
upon local conditions, ete. 

During the tests special weighing and 
receiving tanks were provided for the 
measurement of the fuel oil required by 
the unit under test. After weighing, the 
oil was emptied into a receiving and heat- 
ing tank, the heating being done by steam 
from the unit under test, and from there 
conveyed by gravity to the oil-feed pump 
used for feeding oil to the burners. 

All instruments were accurately cali- 
brated and standardized. For purposes 
of the tests a total of twelve integrating 
wattmeters were purchased, and, after 
calibration in place under conditions of 
operation, it was finally decided to deter- 
mine the power output by using one watt- 
meter in each phase of the generator, 
there being three wattmeters. 
Meters were connected in the main wind- 
ing of the generator between the grounded 
center of the winding and the winding 
itself. 

A large corps of assistants and ob- 
servers was employed during the tests. 
At one time a total of eighty persons was 
directly involved. The neutral observers, 
including the members of the graduating 
classes in electrical and mechanical engi- 
neering of the University of California, 
were under the direction of the chairman 
of the testing committee. In all details 
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of the test care and accuracy, in keeping 
with the importance of the desired results 
and the amount of bonus money involved, 
were observed. 
UNIFORM LOAD TESTS. 

During the uniform-load tests the same 
general conditions prevailed as during the 
official trial, except as herein indicated. 
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tion in determining the amount cf bonus 

to be paid the contractor. 

VARIABLE-LOAD TEST OF THE COMPLETE 
PLANT. 

During this test the entire plant was 
operated under commercial conditions of 
load, except that an attempt was made 
to follow on all three units the load curve 
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ditions, as explained below, and for this 
reason the test was protested by the writer 
and at the time was discarded by the 
testing committee. The writer has since 
felt, however, that the result is of interest, 
and offers it with this explanation. 
OPERATING CONDITIONS DURING TESTS. 
During all the tests the plant was 























Though unofficial, the determination of used during the official test. The circu- handled by the regular station operators 
TABLE SHOWING, RESULTS {OF VARIABLE AND UNIFORM LOAD TESTS ON ONE 5,000-KILOWATT UNIT, ALSO 
VARIABLE LOAD TEST ON COMPLETE PLANT, AT REDONDO, CAL. 
! | | 
Variable Load |2,000-Kw. Load|3,000-Kw. Load|4,000-Kw. Load|/5,000-Kw. Load Variable 
pe ree | Unit Average of 15- Test Tes | Test Test Load Complete 
Day Tests (Approximate) | (Approximate) | (Approximate) | (Approximate) Plant Test 
Date of starting test.................-+---| 1908 April 18 May 14, 10:30 | May 19, 8a. m. | May18,10a.m.| May 5,12 noon May 21,11 a.m. 
Wate Ob StODDING CEBU sec. cc ste cece: May 4 May 14, 3:30 | May 19,11 p.m.| May 18,12m.n.| May 5, ll a.m.) May 22,11 a.m. 
WHAGIOM OF CONE ooo 05. a'u 50.5 ceo siced ams oats | Hours 24 5 13 14 23 
Times Of starting EIGs.... oc cc cccccccvecaes Do ack ware a ERk oak near ee es 5:10 a. m. 3:00 a. m. 5:10 a. m. 4:35 a. m. 5:05 a. m. 
Period of warting boilers .....-...2.--.<--| HOU fo... ....cse.c0s 5:20 5:00 4:50 7:25 5:55 
Average steam pressure at engine throttles..| Lb. per 
: | sq. in 180.03 183. 181 .74 180.9 189.3 173 .76 
Average superheat at engine throttles...... | Deg. F 82.46 87.99 92. 96.05 92.78 95.15 
Average temperature circulating water 

WMI eo Sc rea coe coe n cree Newets waves F 63 .03 61 .64 61.41 61 .34 62.4 59 .33 
Average temperature circulating water! 

QUE ca vices ceeedenddanehavneusveceeap EICaE ey 79.15 78 .09 79 .37 79 .02 81.09 82.12 
Average vacuum in condenser (Corre-| 

sponding 30'in. Bar.) ....2.22..+.-++---| In Hg, 28 .334 28 .426 28 .343 28.214 27 .976 27 .784 
Average temperature of feed water leaving . 

OO EOE EE AOE EE! WS) 146.9 184.3 167.8 155.9 150.7 177 .22 
Kilowatt output (including lights).........| Kw.-hr. 71,615 .24 11,225 .577 47,126 .457 58,745 .125 116,899 .748 | 215,262.438 
Net kilowatt output, deducting lights...... | Kw.-hr. 71,490 .24 11,199 .535 47,048 .332 58,665 .208 pit es tl eS ae 
Fuel oil as fired (334 lb. to bbl)............ Bbl. 303 .387 50.01 195 .458 244 .783 496.910 957 .566 
Heat units per pound oil as fired.......... | Bt. uw 17,840. 17,938 .8 17,920.8 17,965 .8 17,838. 17,717 
Sulphur in oil (by weight)................ | Per cent 2.34 2.17 2.43 2.39 2.49 2.60 
Moisture in oil (by weight)................ | Per cent 2.38 1.82 2.08 1.895 2.70 2.59 
Silt in oil (by weight)....................| Per cent 14 138 14 113 eer ere 
Fuel oil corrected as per contract.......... |  Bbl. 282 .746 47 .219 183 .307 230 .764 460 .884 883.115 
Economy (oil corrected as per contract)....| Kw.-hr 

|  Bbl. 252 .842 237 .298 256 .664 254 .252 253 .382 243 .758 
Economy (oil corrected as per contract)....| B. t. u. 
_ | Kw.-hr. 24,438 26,039. 24,074. 24,302. 24,386 25,349 
Economy corrected only for heat units, in’ B. t. u. 

___ RES Oe eer emt | w.-hr. 25,288 26,742. 24.857 . 25,027. 25,347 26,320 
Number of boilers in service.............. | No. 5 3 5 5 | 6 15 
Combined efficiency of engine and generator} } | 

based on separate exciter............... GW COMB Es cc cre nines as 90.2 | 92.5 | 94.1 GETS Naessivesexnacyac 

' | i 


fuel burned and power output during the 
uniform-load tests was still under control 
of the testing committee and the same 
corps of observers, although the wattme- 
ter readings were taken less frequently, as 





lating pumps were supplied with steam 
from the various boilers, and all plant 
auxiliaries, including those omitted from 
official test, were included in the complete 
plant test. All these last-named auxil- 
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CURVES SHOWING ACTUAL AND RELATIVE FUEL ECON- 
OMY AT FRACTIONAL LOADS, 5000-KW. UNIT. 
Curve A Shows Fuel Economy at Various Fractional Loads in 


Kilowatt Hours per Barrel of Oil. 
at Fractional 


Fuel Economy 


Curve B Shows Relative 
Loads as Compared with 


Economy at Rated Load of 5000-kw. 


a result of experience during the official 
trial. The calculated economies given are 
obtained from the readings made by the 
neutral observers. It should be stated, 
however, that the testing committee never 
completed any official report for these 
uniform-load tests, as the results of the 
uniform-load tests were of no considera- 


iaries were not in use at all times, however. 
The output of all units was determined 
by means of station wattmeters which 
have since been carefully calibrated by the 
“purchaser, and the correction factors as 
found applied to the observed readings. 
This test did not in any sense do jus- 
tice to the plant, owing to operating con- 


under the control of the contractor’s su- 
perintendent of construction. 

The load was quite variable, necessitat- 
ing constant adjustment of auxiliaries, oil 
burners, dampers, etc. On boilers of No. 
2 unit, the automatic system of firing was 
used during the official test and during 
uniform-load tests. Control of oil burn- 
ers and dampers on No. 1 and No. 3 units 
during the complete-plant test was by 
hand. 

The contractor’s experts were present 
during all tests, and cautioned the oper- 
ators when necessary. Much credit is due 
them for the exceptional performance of 
representative apparatus. P 

During the official fifteen-day test cer- 
tain unfavorable conditions predominated, 
for which no correction has been made in 
the stated economy. Owing to the ac- 
cumulation of seaweed in the circulating- 
water pipe line, and the interruption of 
flow of circulating water through the con- 
densers, there were intervals when either 
one or both condensers of the test unit 
operated at a reduced vacuum, and at 
other times it was necessary to run the 
engine non-condensing. Frequent shorts 
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occurred on the lines, and again periods 
of excessive overload. During the official 
test, instead of following the compara- 
tively smooth load curve agreed, mo- 
mentary changes in load were of 
considerable magnitude. The actual load 
curves show a marked saw-tooth effect, 
momentary changes being so violent as to 
cause unfavorable economy, these varia- 
tions in load not only affecting the econ- 
omy of the prime mover, but also the per- 
formance of boilers, the continual change 
in rate of oil firing, air supply. steam 
supply to burners, etc., making it impos- 
sible to secure the best results, although 
the automatic-firing system employed on 
No. 2 unit no doubt greatly reduced such 
losses. 

Certain of the uniform-load tests were 
of comparatively short duration. The re- 
sults of such tests are therefore subject 
to slight error. The initial period of 
starting the uniform-load tests was deter- 
mined by the testing committee, and while 
the writer has reluctantly assented to cer- 
tain of these intervals, it will be self-evi- 
dent that for certain of these tests the 
period allowed for warming up boilers 
before starting of test was not sufficient 
to eliminate all of the heat storage effect, 
and is not fully in accordance with the 
society’s rules for conducting such trials. 
Previous to certain tests the boilers had 
been down for such lengths of time as to 
be practically cold. In other cases the 
boilers had been at stand-by for four or 
more hours previous to starting fires, ex- 
cept during the 3,000-kilowatt test where 
the boilers after previous day’s run were 
kept up to steam pressure by intermittent 
firing. The results, therefore, from this 
standpoint are slightly unfavorable, the 
fuel consumption stated involving to 
some extent the fuel loss due to warming 
up the boilers. 

The test for the 2,000-kilowatt load 
was made with three instead of five boil- 
ers in operation, as is the regular practice 
at this plant during any prolonged run- 
ning at such loads. Owing to the short 
period of the test, it would have been 
impossible to keep the two idle boilers on 
the line and fire at intervals during the 
test in such a manner as to guarantee the 
same amount of heat storage in the idle 
boilers at both commencement and end of 
the test period. The amount of such loss 
due to stand-by of the idle boilers was 
therefore determined separately by actual 
measurement, and the resulting fuel loss 
is given in the accompanying table, cor- 
responding to which due correction in 
economy has also been figured. The 
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amount of this correction corresponds to 
the heat necessary to keep the two idle 
boilers continuously up to full boiler 
pressure. It is a fact, however, that the 
actual stand-by loss was less than this 
amount, owing to the reduction in the 
rate of heat radiation which takes place 
after the boiler has appreciably cooled. 

During the uniform load tests it was 
necessary, owing to peculiar conditions of 
operation, to lower materially the power- 
factor of the unit under test in order to 
control the load on same more readily. 
Owing to this lowering of the power-fac- 
tor below the range for which the watt- 
meters were carefully calibrated, an error 
was introduced in the readings, manifest- 
ing itself in a tendency of the meters to 
run too slow, thus indicating an output 
less than actual. Further, owing to the 
lower power-factor imposed on the main 
generator, the C’°R and other losses were 
greater than normal (80 to 100 per cent), 
causing a falling off in generator effi- 
ciency and consequent reduction of fuel 
economy. 

During the complete plant test the head 
on the circulating pumps was measured 
and averaged in the neighborhood of 
thirty-five feet. This excess head is due 
to the fact that the purchaser met with 
certain reverses in the installation of the 
circulating water pipe line, making it 
necessary to install internal angle iron 
strengthening ribs. The suction and dis- 
charge piping is also subject to certain 
air leakage and to a considerable accumu- 
lation of seaweed both in the main suction 
line and in the suction line strainers. As 
a result of this condition, not only were 
the total head and duty imposed on the 
circulating pumps during the complete 
plant test exorbitant, but the quantity of 
circulating water handled was not quite 
sufficient for the most economical vacuum 
requirements when all three units were 
in operation. During all these tests cer- 
tain unfavorable conditions existed as to 
the character of oil burned and the treat- 
ment of same preparatory to burning. 

OBSERVED DATA. 

In the accompanying table is given a 
summary of the observed data and the 
calculated results for the various tests, 
including averages of steam pressure at 
engine throttles, superheat at engine 
throttles, condenser vacuums, circulating 
water temperatures, etc. 


FUEL OIL SPECIFICATIONS AND CORREC- 
TIONS. 
Certain arbitrary corrections were 
agreed on in formulating the guarantee 
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of this plant, and the nature of such cor- 
rections should be well understood in or- 
der to gauge the value of the results 
herein given and the possible error that 
may have been introduced by reason of 
such corrections. 

It is well known that with the poorer 
grades of coal, having excessive quantities 
of ash, sulphur, moisture and other vola- 
tile matter, there is a falling off in the fur- 
nace efficiency as compared with the com- 
bustion of the better grades of coal; so 
with crude oil having excessive quantities 
of moisture, sulphur and silt, or of low 
specific gravity, there is an appreciable 
falling off in the furnace efficiency as 
compared with a grade of crude oil of 
average quality. It is certain, however, 
that most of the losses due to foreign 
matter are less with oil fuel than with 
coal, but the exact extent of these losses 
is so’ far unknown. 

During the preliminary negotiations 
for the Redondo plant the contractor’s 
guarantee of 170 kilowatt-hours per barrel 
of oil was based on an average quality of 
Bakersfield crude oil, of known furnace 
performance, having the following specifi- 
cations : 

Specific gravity, sixteen degrees Baume. 

Corresponding weight per barrel, 336 
pounds. 

Heat units per pound of oil calorimeter 
test, 18,500. 

Moisture limit, one per cent. 

Sulphur limit, one-half per cent. 

On the day of closing the contract the 
purchaser insisted on testing the plant 
with oil secured from the purchaser’s 
near-by wells; and while this oil never 
had been used during any authentic boiler 
trials, yet it was known to be of low grav- 
ity and low in heat units, to have consid- 
erable quantities of both moisture and sul- 
phur, and in general to be a decidedly in- 
ferior grade of oil. 

After some discussion a compromise 
was effected whereby the economy guar- 
antee was allowed to remain as stated, the 
oil specifications being changed to the 
following: 

Minimum specific gravity of oil four- 
teen degrees Baume. 

Maximum specific gravity of oil, eight- 
een degrees Baume. 

Agreed weight per barrel, 334 pounds. 

Minimum heat units per pound of oil, 
17,000. 

Moisture limit, five per cent. 

Sulphur limit, two-and-one-haif per 
cent. 

Silt, ete., limit, one-half per cent. 


It was finally agreed that in addition 
to correcting on the heat-unit basis a 
further correction should be made for the 
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presence of sulphur exceeding the limit 
of one per cent or moisture exceeding 
one-half per cent, and the purchaser 
should be penalized by deducting as oil 
from the weight of oil fired the weight 
of all moisture in excess of one-half per 
cent, all sulphur in excess of one per cent 
and all silt and other foreign matter. 

It is a well known fact that oil, low in 
gravity, requires an excess of steam for 
preheating in the auxiliary suction tanks, 
both for the preliminary treatment of the 
oil in an attempt to remove the excess of 
moisture and silt by warming and also 
to enable the oil pressure pumps to lift 
this oil, under suction without danger of 
interruption in the pumping of oil to the 
burners. It is also well known that all 
crude oils are complex mixtures of vari- 
ous hydrocarbons, that distillation takes 
place to varying extents at all tempera- 
tures, and that the higher the temperature 
to which the oil is heated in an open 
tank the greater the loss due to such dis- 
tillation. 

It is further well known that the heav- 
ier the oil the greater the amount of heat- 
ing necessary in the pressure heaters be- 
tween pumps and burners, where heat is 
added to facilitate atomization of the oil 
and to economize in the amount of steam 
necessary for such atomization. In addi- 
tion to the general falling off in furnace 
efficiency, due to the poorer grade of 
crude oil, there was a further and rather 
indeterminate loss due to the effect of sul- 
phur and silt, which caused a slight clog- 
ging and corrosion of the burners and at 
times a distortion of the flames. The 
sulphur fumes from the products of com- 
bustion also escaped from the boiler set- 
ting, causing a serious annoyance to the 
firemen and necessitating an excess of air 
supply to overcome the trouble. 

With our present knowledge of the com- 
bustion of oil fuel it is impossible to 
rationalize the results of the Redondo 
tests so as to determine exactly the true 
thermal efficiency that would have been 
attained had an average grade of crude oil 
been used. During the tests, as will be 
noted from the values given in the table, 
the grade of oil used was of very low 
specific gravity and contained excessive 
quantities of moisture, sulphur and silt. 
It is indisputable that an appreciable loss 
in efficiency resulted from the presence of 
these foreign substances, but owing to the 
arbitrary nature of the corrections made 
the plant economies herein stated may be 
in error by small percentages, the amount 
of which must remain indeterminate. 
This criticism will likewise apply to all 
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similar tests which are not made with a 
grade of fuel recognized as standard. 

As a matter of interest there are in- 
cluded in the table figures showing the 
plant efficiency, omitting the contract cor- 
rections; it must be borne in mind, how- 
ever, as above stated, that these figures 
evidently represent a lower economy than 
would have been obtained with the stand- 
ard grade of oil specified. 

Considerably better economy would be 
expected in the uniform load tests than 
was secured in the official test, namely, 
252.842 kilowatt-hours per barrel of oil. 
The actual results were not very much 
higher, however, for as already explained 
the period allowed for warming up the 
boilers before starting certain of the uni- 
form load tests was not sufficient to over- 
come the loss due to radiation during the 
lay-over period, and the results were lower 
than they should be on this account. It 
should also be borne in mind that in the 
so-called uniform load tests the actual 
load varied from time to time, requiring 
a constant adjustment of oil burners, 
dampers and auxiliary apparatus, and 
while the magnitude of these variations 
was small, yet the variation in load was 
such as to cause a loss in economy as com- 
pared with an absolutely uniform load. 
The economy obtained at the various uni- 
form loads is plotted in the curve shown. 
The economy at various fractional loads 
as compared with the economy at the rated 
load is also shown in the same diagram. 

Inasmuch as the absolute economy at 
the various uniform loads is probably 
greater than reported, for reasons pointed 
out above, and as the correct economy at 
the uniform load tests would probably be 
a small but uniform percentage greater 
throughout all of such tests, it is fair to 
assume that the relative economies as 
shown are reasonably accurate, and for 
this reason the writer considers the curve 
showing the relationship of economies at 
various loads to be of greater value than 
the results of individual tests. There 
have also been plotted the points corre- 
sponding to three in lieu of five boilers, 
for 2,000-kilowatt load, for both of the 
above curves, as well as the economy ob- 
tained for the official test for the equiva- 
lent average load. 

In studying these curves it should be 
borne in mind that the results given indi- 
cate the entire falling off in fractional 
load efficiency for the complete plant, be- 
ing the multiplied effect due to various 
losses, such as electrical efficiency of gen- 
erator, mechanical efficiency of engine, in- 
dicated economy of engine, auxiliary per- 
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formance, and the greater effect at light 
load of dead load losses, such as heat 
radiation from exposed piping and other 
radiating surfaces, and the loss in effi- 
ciency of boilers owing to operation at 
fractional loads. As the total effect of all 
these losses is relatively small, it is in 
itself evidence of the high maintained 
steam economy of the prime mover at very 
light loads. The combined efficiencies of 
engine and generator are shown in the 
table, and as this falling off in efficiency 
at light loads is quite apparent it offers 
additional evidence as to the maintained 
indicated economy of engine at fractional 
loads. 

A falling off in economy would be ex- 
pected for the complete plant test of all 
three units as compared with the official 
test of No. 2 unit for many reasons; 
among these are the excess of head im- 
posed on circulating pump, the deficiency 
in quantity of circulating water causing 
a severe loss of vacuum at intervals, and 
at the completion of test the operation of 
the plant non-condensing; the use of en- 
ergy from the plant to operate a fifty- 
horsepower motor driving a duplex vacu- 
um pump, necessary to remove air leakage 
in suction line; the use of energy in 
pumping water from the plant for oper- 
ating motor-driven oil pumps in pumping 
oil from main oil tanks to auxiliary oil 
tanks; the use of energy from plant in 
pumping well water from the purchaser’s 
wells to the plant; the energy used for 
pumping out sumps; the energy used for 
lighting various surrounding buildings 
and wharf; the necessity for hand control 
of firing the boilers of No. 1 and No. 3 
units, the automatic system being in use 
on No. 2 unit only. Considering all of 
these conditions, the economy for the com- 
plete plant is very favorable indeed. 

As having a bearing on the economy 
of the plant, the writer would explain that 
to conform to the contract load require- 
ments during test, which are designated 
as the maximum requirements of the 
plant during commercial operation, and 
further to economize in the first cost of 
plant, the main engines were initially se- 
lected to have a normal rated capacity of 
4,000 kilowatts in lieu of 5,000 kilowatts, 
the rated capacity of generators. The 
writer hoped thereby to obtain sufficiently 
increased economy at the lighter loads to 
offset the possible loss in economy due to 
overload. It has been shown that these 
4,000-kilowatt engines are capable of car- 
rying overloads in excess of 7,000 kilo- 
watts. It appears, however, that it would 
have been a decided improvement had 
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larger engines been selected, conforming 
more nearly to the rating of the gener- 
ators. Due to the use of superheated 
steam, high fractional load economy 
would have been insured, the overload 
capacity still further increased, and su- 
perior economy maintained at loads con- 
siderably above rating. 

Having no bearing on the economy of 
the unit, but as a matter of particular 

note, the writer would state that follow- 
ing the acceptance test on the plant, the 
engine for the No. 1 unit was operated 
under various conditions to determine the 
possibilities in case of an emergency. It 
was shown that the unit could be oper- 
ated on either one, two or three as well 
as four cylinders. The running condi- 
tions were smooth and the successful par- 
allel operation of the alternators was easily 
accomplished under all conditions. It was 
further possible temporarily to overload 
the cylinders in use during these special 
trials to such an extent as to produce in 
the neighborhood of 1,800 kilowatts per 
cylinder. The time required to remove 
a connecting rod in case of an emergency 
was found to be between one and two 
hours. It was also found possible to oper- 
ate the entire engine on one condenser 
as well as both condensers, causing but a 
slight reduction in vacuum, the second 
condenser being available for repairs, ete. 
In case of difficulty through seaweed in 
the circulating water the engines were 
often run for a long time non-condensing. 

The writer believes that this type and 
arrangement of prime mover offers fea- 
tures of flexibility that merit very careful 
consideration and enables the maintained 
operation of steam power plants, under 
both normal and emergency conditions, 
with a far less percentage of reserve ca- 
pacity than is permissible with any other 
type of prime mover. The Redondo plant 
is today operating without any reserve 
capacity whatsoever, and since the com- 
pletion of the work it has regularly oper- 
ated under all conditions of service de- 
sired by the management. 

As the maintained economy of any type 
of prime mover is of great importance, 
the writer is able to state that the station 
records so far fail to indicate any con- 
siderable falling off in economy as com- 
pared with test conditions. On the other 


hand, it is a matter of record that a com- 
plete plant economy has been attained, 
since operation of plant by purchaser, ex- 
ceeding that herein reported. During the 
dry season this year and by reason of the 
large overload capacity afforded by these 
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engines, the management has been com- 
pelled and has been able to operate this 
station under continuous load far in excess 
of that for which it was designed. The 
engines have been operated for long pe- 
riods at overloads of seventy-five per cent 
above the rated loads, and during such pe- 
riods only a slight falling off in economy 
has resulted, which was less than would 
be expected on account of the special way 
in which the engines were rated. 

No. 1 and No. 3 units are now being 
equipped with an automatic system of 
firing similar to that on No. 2, and it is 
expected that the station economy will be 
materially improved thereby. 


COMPARISON OF ECONOMY WITH COAL- 
BURNING PLANTS. 


For the purpose of comparing the econ- 
omies herein reported with those obtained 
in modern coal-burning stations, the 
writer has given the fuel consumption re- 
duced to the corresponding British ther- 
mal units per kilowatt-hour ; these figures 
are possibly subject to slight error, how- 
ever, by reason of oil corrections already 
explained. 


COMPARISON WITH TURBINE PERFORM- 


ANCE. 


To the writer’s knowledge, the best tur- 
bine performance on the Pacific Coast 
based on oil fuel is considerably under 
that found for the Redondo plant. 

When comparing these results with 
economies reported for eastern turbine 
stations the writer would call attention 
to the necessity of making due allowance 
for the variation in the initial tempera- 
ture of the circulating water. The aver- 
age temperature obtainable in the vicinity 
of Los Angeles is from sixty to seventy 
degrees F., as compared with circulating 
water temperatures in the neighborhood 
cf the freezing point, obtainable at times 
in many eastern stations, this lower tem- 
perature enabling the attainment of a con- 
siderably improved vacuum. Inasmuch 
as the steam turbine gains largely in ap- 
parent economy, due to increase in vacu- 
um, similar reductions should be made 
in the stated economy of such plants, and 
correspondingly in the reported fuel con- 
sumption. 

The writer believes that the perform- 
ance herein indicated is noteworthy and 
warrants on the part of designing engi- 
neers a far more careful and thorough 
investigation as to the capabilities of 
steam engines, when used as prime mov- 
ers, than is manifested in the practice of 
late years. 
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Steady Flames for Atmospheric Nitrogen 
Extraction. 

Almost the reverse of the older form 
of electric are employed in the Birkeland- 
Eyde process of nitrogen extraction from 
the air, in which a high-tension, alternat- 
ing-current flame is blown into a veritable 
dise transversely to a direct-current mag- 
netic field, is the method used by the 
Badische Anilin und Soda Fabrik, which 
has a working agreement with the Birke- 
land-Eyde Company. Long, thread-iike 
arcs are employed to oxidize the nitrogen 
of the air. The air is blown tangentially 
so as to circulate spirally around the 
quietly-burning arc. In some examples 
of this apparatus recently exhibited the 
tubes were of glass, coated on the inner 
periphery by a wire spiral, which was in 
metallic contact with a knob at the top 
of the tube. At the bottom of the tube 
the wire spiral is only separated by a 
short distance from the other electrode, 
which is placed in the axis of the tube. 
When a 3,000-volt supply is applied be- 
tween the two electrodes a spark jumps 
across and the arc travels rapidly up the 
tube. If, now, air is forced in at the bot- 
tom through a number of symmetrically- 
placed tangential nozzles, the are burns 
quietly in the axis of the tube without 
touching the sides, and absorbs about four 
amperes at 3,000 volts. 

The air charged with nitrous gases 
which leaves the top of the tube gives up 
some of its heat in raising the tempera- 
ture of the fresh air about to enter the 
tube to some 500 degrees Centigrade, and 
the rest is employed in steam generation. 
The cooled gas is then mixed with water 
to form nitric acid, which, after treatment 
with lime, results in the required manur- 
ing material. An experimental installa- 
tion on these lines was opened in Chris- 
tiansand (South Norway) in the spring 
of 1907, with a total power of 2,000 horse- 
power. Three ovens are at work, with a 
length of flame of five metres, and each 
absorbing 600 horsepower. Alternating 
current of fifty cycles is employed, and 
the are burns quietly and reliably. 
ede 
$6,650,000 Boston Elevated Issue. 


An issue of $6,650,000 new stock by the 
Boston Elevated Road for the construc- 
tion of the new Cambridge subway and 
the new elevated road from the North 
Station to the West Boston Bridge, has 
been authorized by the Railrodd Commis- 
sion. The stock will be sold at $110 a 
share. 
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Phoenix Glass Products. 

The Phenix Glass Company, of New 
York, Pittsburg and Chicago, has retained 
the Bureau of Illuminating Engineering, 
437 Fifth Avenue, New York city, $o act 
as consulting and designing illuminating 
engineers in the matter of designing @F re- 
designing glass globes and reflectors man- 
ufactured by the company, so that beauty 
and utility may be blended. Albert J. 
Marshall, chief engineer of the bureau, 
will have direct supervision of this work. 

As the result of this arrangement, the 
Pheenix company will be prepared to sup- 
ply glassware for any class of service and 
for any illuminant, which will not only be 
ornamental, but will also give utilitarian 
results. In carrying out these ideas, the 
effect of light on the eye will receive very 
careful consideration. The Phcenix Glass 
Company, through the bureau, will be 
pleased to supply technical data regarding 
its product. 


—----- ©ODe 
FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AMERICAN TELEPHONE. 

The report of all the Associated Bell 
Telephone operating companies (not in- 
cluding the long-distance lines) of the 
American Telephone and Telegraph Com- 
pany for the month of October and ten 
months ended October 31, 1908, compares 
as follows: 




















October: 1908. 1907. 
Telepnone FCVi-< c+ o0eess- $10,261,800 $ 9,893,300 
Oper. and mt, exp........ 7,401,000 7,252,100 

Net from Oper.........; $ 2,860,800 $ 2,641,200 
Sundry earnings (net).... 430,400 383,500 

RGtAN NGM Ssasccese unas $ 3,291,200 $ 2,024,700 
WNTORCAE. oe ctccc coun ecses 621,400 630,400 

Balance for divs........ $ 2,669,800 $ 2,394,300 

January 1 to October 31: 

Telephone FOV. ....<0.60.- $99,168,600 $93,893,000 
Oper. and mt. exp........ 72,515,400 69,413,400 

Balance from oper...... $26,653,200 $24,479,600 
Sundry earnings (net).... 4,296,600 3,806,900 

GRR HOE ac6.< 5005 teens $30,949,800 $28,286,500 
ERPOROGE  dicacctcccceunemees 6,388,400 5,926,900 

Balance for divs........ $24,561,400 $22,359,600 


The maintenance charges and taxes in- 
cluded in the above expenses for October 
and ten months, compare as follows: 








Month October: 1908. 1907. 
MaIRIONANCE 6.2.06 ctseess $ 2,789,800 $ 2,715,790 
TPH GR occu dee iaciect are te dave 455,400 338,100 

LO RO ee rT eee $ 3,245,200 $ 3,053,800 

January 1 to October 31: A 
MaintEnance «....c00csees $27,797,400 $25,826,900 
ERMGH iiawas ete vicneky nena 4,285,800 3,686,500 

WORRY onc ddcaccnctaceees $32,983,200 $29,513,400 





CHICAGO RAILWAYS. 
The Chicago Railways Company reports 
earnings for the month of September, com- 
pared as follows: 





September: 1908. 1907. 
GQROME oeencl CcecuouccKewadcett $960,567 $927,882 
DMGNEOR osecseviecduasewonnwet 788,808 618,946 

RGN. «5 Pe nlas ed Noteers e eed camenees $171,759 $308,936 
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The state tax, amounting to $176,000 
for the year, is included in the above ex- 
penses for 1908, against $16,000 in 1907, 
which was the month’s proportion last 
year. The statement, therefore, is $160,- 
000 better than appears. 

October, November and December earn- 
ings show a better gross. 


KEYSTONE TELEPHONE. 

The report of the Keystone Telephone 
Company, of Philadelphia, for the month 
of November and five months ended No- 
vember 30, compares as follows: 








: 1908. 1907. 
November gross .......ccecee. $ 88,377 $ $8,120 
Expenses and taxes........... 42,701 48,080 
INOWGMINGE NOG. 5. ss 0c sc ss00s $ 45.676 $ 40,040 
Five months, gross............ 439,383 37,280 
Expenses and taxes........... 217,455 231,811 
Pive months, nets. ..s.c.eeses 221,928 $205,469 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio Trac- 
tion and Light Company for the monti of 
November and eleven months ended No- 
vember 30, compares as follows: 














A 1908. 1907. 
NOVGMNCE SFUSSs.. cc cccecnsecee $151,934 $146,123 
PIMUORSOM 6 edcwadawsn sistiniccnases 87,976 88,180 
INGUGMIDGP NONE « o's xianie's:c och 6s $ 63,958 $ 57,943 
CUMUNOM ce ceccaenes ceeneanewenes 44,012 43,351 
November surplus..........$ 19,946 $ 14,592 
Eleven months, gross........ 1,731,015 1,761,196 
PIMPOUINOS) os cxcaccrudctenouedece 1,001.277 1,013,466 
Eleven months, net.......... $729,738 $747,730 
CRAIBES bic ccncecctusecsedducoua 479,795 469,881 
Eleven months, surplus...... $249,943 $277,849 





CUMBERLAND TELEPHONE. 

The report of the Cumberland Tele- 
phone and Telegraph Company for the 
month of November and eleven months 
ended November 30, compares as follows: 














1908. 1907. 
November 2ross..........+.- $ 535,062 $ 535,794 
BINDOGRMOE Jinaduwvece soeewies 286,931 302,041 
NOvVember NEE. .ccccscccscs $ 248,131 -$ 233,753 
Charges and taxes.......... 44,638 38,244 
November surplus.........$ 203,493 $ 195,509 
Eleven months, gross....... 5,606,155 5,395,832 
TERDOQNROS Soe cccacacennccuens 3,212,414 3,307,178 
Eleven months, net......$2,393,741 $2,088,654 
CHANSON 6. sna ds vant cncarensas 430,896 430,918 
Eleven months, surplus..$1,962,845 $1,657,736 


——— ee —-- 
New Monorail System. 


Commissioner Bassett, of the Public 
Service Commission, examined on Decem- 
ber 18 the plans of a new monorail system. 
They were submitted to him by the in- 
ventor, E. W. C. Kearney, engineer and 
managing director of the Kearney High- 
speed Railway Company, Limited, of Lon- 
don. 

It is claimed that if the system were 
adopted it would result in the construction 
of subways at less than half the present 
cost, in absolute safety from near-end 
collisions, and in a large saving of time 
in transit. 
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Wireless Telegraph Rates Abroad. 

The international wireless - telegraphy 
treaty of November 3, 1906, the supple- 
mentary agreement, the final protocol and 
the agreement for executing the provi- 
sions of the treaty have, up to the present 
time, been ratified by Germany, Belgium, 
Brazil, Bulgaria, Denmark, Spain, Nor- 
way, Holland, Roumania, Russia and 
Sweden. The treaty, the final protocol 
and the agreement for executing the pro- 
visions of the treaty have been ratified by 
Great Britain, Japan and Mexico, and 
recently the latter company has also rati- 
fied the supplementary agreement. Great 
Britain in the ratification of the treaty 
includes Canada, Australia, New Zealand, 
the Cape Colony, Natal. Transvaal, India, 
and all the other British colonies and pro- 
tectorates, with the exception of New- 
foundland and the Orange River Colony. 

The American Consul-General at Ber- 
lin, A. W. Thackera, writes that the 
charges for wireless-telegraph messages at 
the German coast stations are as follows: 

Besides the regular telegraph rates in 
Germany of five pfennigs (1.19 cents) 
a word, minimum price fifty pfennigs 
(11.9 cents), there is a charge of fifteen 
pfennigs (3.57 cents) a word, minimum 
1.5 marks (35.7 cents), and if the mes- 
sage is sent to a steamer which can be 
reached from the coast station an addi- 
tional toll of thirty-five pfennigs (8.33 
cents) a word, minimum 3.5 marks (83.5 
cents), is charged. These charges can be 
prepaid at any of the German offices. 

Until the international list of wireless- 
telegraph stations, which is to contain the 
charges for sending wireless messages, is 
published, the fee for coast stations out- 
side of Germany, according to informa- 
tion obtained from the Gesellschaft fiir 
Drahtlose Telegraphie of Berlin has been 
fixed at forty-eight pfennigs (11.42 cents) 
a word, with a minimum of 4.8 marks 
($1.14). 


———- ®@e 
Cleveland Tractions. 

The three-cent fare,in Cleveland for the 
six months, May 1 to November 1, pro- 
duced gross earnings of $2,450,609, but a 
net deficit of $70,915. 

The report of the three-cent fares: for 
October will show $406,600 gross earnings, 
with a deficit of $29,547. This. includes 
attorney fees of $9,000. These figures 


and those for November and Decemrer, 
which will be completed by January 15, 
will be considered by Judge Tayicr and 
the receivers as their basis for deciding 
en the demand for an advance in fares 
by the stockholders. 
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THE MANUFACTURE OF METALLIC LAMP 
FILAMENTS. 

The serial article of Engineer Du- 
schnitz, already noted in these columns, is 
here continued. A twisting of the fila- 
ments in a certain direction frequently 
takes place during the reduction process 
by direct current (when they are usually 
suspended in the reduction chamber in the 
form of a stirrup) and renders them un- 
fit for use. The Auer Gesellschaft of Ber- 
lin has investigated this phenomenon 
and found that the twisting is due to the 
influence of the magnetic field of the 
earth, respectively of the work-room, on 
the filament through which direct current 
is flowing. This influence can be pre- 
vented by compensating the magnetic field 
or by magnetically screening the reduc- 
tion apparatus; that is, surrounding it 
with iron. The latter method appears to 
be the most practicable. A twisted fila- 
ment may be corrected by placing it in 
such a position that the earth’s magnet- 
ism affects it in the opposite direction 
from that exerted in the beginning. An- 
other and unpatented method of making 
this twisting absolutely impossible is to 
lengthen the two binding posts, from 
which the filament is suspended, to the 
right and left of the filament and line 
the two shanks with thorium oxide, this 
for the purpose of preventing the filament 
from becoming welded to the shanks when 
it is at white heat and should show a 
tendency to twist. A special method of 
glowing the filaments is employed by the 
Allgemeine Elektrizitaets Gesellschaft. 
During their reduction in hydrogen or 
other gases the resistance of the filaments 
decreases considerably, frequently to one- 
tenth. Thus the resistance may easily 
diminish so rapidly that the filament will 
be melted. To prevent this, the above 
firm uses resistances of fine iron wire 
(about 0.1 millimetre) enclosed in tubes 
filled with hydrogen, in series with the 
filaments. The energy becoming free on 
account of the gradually decreasing resist- 
ance of the filaments is taken up by these 
devices, so that the current flowing 


through the filaments cannot exceed a cer- 
tain value, and the reduction apparatus 
can be operated without attention. The 
glowing is controlled at intervals, pref- 


erably by means of an ohmmeter, and con- 
tinued until the resistance of the filaments 
has decreased to a certain definite value. 
Of great importance are devices for bend- 
ing the filaments. These are too brittle 
when cold, and have to be brought at least 
to red heat. In free air the filaments 
would oxidize when heated, and the bend- 
ing, therefore, has to be accomplished in 
a vacuum or an indifferent gas. In the 
method of the Auer Gesellschaft the diffi- 
culties of manipulation are very small. 
The arrangement consists of a tube-like 
vessel with a sufficiently large opening at 
the bottom to permit the introduction of 
the filaments and necessary tools and their 
easy manipulation, while a gas that does 
not affect the heated filament is made to 
flow through the vesse] from the top and 
prevent the entrance of air. If a gas of 
low specific gravity, as hydrogen, is 
chosen, a current of about one litre a sec- 
ond is sufficient. If a heavy gas, as car- 
bonic acid gas, is used, the vessel should 
be open at the top, but in this case the 
execution of the work will be more diffi- 
cult.—Translated and abstracted from 
Elektrotechnischer Anzeiger (Berlin), No- 
vember 19. 
e 
RECENT PROGRESS IN THE STUDY OF AT- 
MOSPHERIC DISCHARGES AND 
LIGHTNING ARRESTERS. 

The effects of excessive tensions in 
transmission lines due to lightning dis- 
charges have been the subject of careful 
study during the last few years, and the 
results obtained now permit a judicious 
choice of lightning arresters. Investiga- 
tions have been made chiefly of the dura- 
tion of disturbances due to a lightning 
discharge, of the value of the resulting 
tension, the maximum value of the re- 
sulting current, the normal frequency of 
the lightning discharge and the quantity 
of electricity involved in it. The dura- 
tion of the disturbances was measured by 
recording the sparks crossing a gap placed 
in the circuit on a rapidly-revolving pho- 
tographic plate, and the average obtained 
in a great number of tests was one-one- 
thousandth of a second; the longest noted 
lasted four-tenths of a second. The du- 
ration of a lightning stroke has been 
stated by some investigators to be as 
much as half a second, but there must 


have been an error in their observations, 
due to the almost simultaneous occur- 
rence of a number of discharges. The 
maximum value of the over-tension in the 
line is evidently the result of a direct 
lightning discharge, and it may assume 
any value from zero to maximum. Ob- 
servations and reasoning show that, all 
other things being equal, the line is sub- 
ject to the highest tension at the point 
nearest to the inducing cloud and that it 
diminishes in both directions from this 
point. This observation demonstrates the 
utility of lightning arresters along the 
line. If the inductance of the line is 
such that the potential at the insulators 
remains at sparking value during a time 
equal to the dielectric retardation, the 
spark will jump over the insulator and 
pole to the ground. The discharge cur- 
rent can be calculated according to the 


usual formula: I = V \ C and L 


representing capacity and inductance of 
the line per unit of length. This factor 
is of importance only in its bearing on 
the internal resistance of the lightning ar- 
resters, and it is sufficient to state that 
they are capable of withstanding an av- 
erage intensity of 0.3 ampere per volt 
applied. The frequencies observed varied 
between 840 and 4,000 cycles per second, 
the number 3,000 being most frequently 
observed. In the vicinity of an inducing 
cloud the frequency reached 1,000,000 
cycles per second. In accordance with 
theory, the discharge waves flow through 
the line the quicker, the higher the fre- 
quency. The quantity of electricity in- 
volved is determined by the application 


of the formula Q = \> t being the du- 
ration of the discharge in a test fuse, J 
the energy in joules necessary to raise to 
its melting point one centimetre of the 
fuse metal, R the resistance in ohm-cen- 
timetres of this metal. By examining 
these results more closely with reference 
to the construction of protecting devices, 
it will be found that the characteristic 
elements of the latter are their sparking 
potential, the elements on which their 
discharge current depends, and the ele- 
ments on which the duration of the dis- 
charge is dependent. They must, there- 
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fore, meet the following conditions: Their 
sparking tension must be lower than the 
voltage the insulators can safely with- 
stand ; they must have a small impedance, 
and they must be sufficiently strong to 
withstand a prolonged discharge. Of all 
the types of apparatus known these three 
requirements are best fulfilled by elec- 
trolytic lightning arresters, the construc- 
tion of which is well known.—Abstracted 
and translated from L’ Electricien (Paris), 


November 21. 
@ 


THE UTILIZATION OF WIND AS A MOTIVE 
POWER FOR DYNAMOS. 

This problem has attracted the atten- 
tion of many investigators. Professor La 
Cour obtained the first practical results in 
methodical experiments carried on under 
the auspices of the Danish Government. 
The plant erected by him in 1904 at Askov 
has been replaced by a new and improved 
one. The new windmill has four wings 
2.5 metres wide and 7.4 metres long. The 
axis of the motor is thirteen metres above 
ground level. The electrical installation 
comprises two direct-current dynamos of 
twelve horsepower each, and a storage bat- 
tery which is charged by the dynamos and 
supplies current to lamps and motors. 
The average power obtained is twenty-one 
horsepower. According to Professor La 
Cour, the windmill with four wings is the 
most efficient one. The ends of the wings 
should turn with a velocity two-and-one- 
half times greater than that of the wind. 
The wings should be arranged at right 
angles to each other and should be pro- 
vided with transverse adjustable sheets 
having an inclination of ten to twenty-five 
degrees. The power of this type of mill 
can be calculated by means of the formula: 


Sc" 
»P being the force in horse- 
1,250 


power, S the surface of the wings in 
square metres, and wv the velocity of the 
wind in metres per second. Thus a mill 
with a wing surface of forty-eight square 
metresdevelops eight horsepower at a wind 
velocity of six metres per second, and six- 
teen horsepower at a wind velocity of eight 
metres per second, which is quite common 
in Denmark. A company for the atmos- 
pheric production of electrical energy has 
been formed in Denmark, and so far has 
installed some forty plants. When the 


P= 





storage battery is being charged and the 
tension of the dynamo falls below that of 
the battery on account of a decrease in 
the speed of the mill, a device known as 
the La Cour relay automatically inter- 
rupts the circuit to the accumulators, so 
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that they cannot discharge through the 
dynamo, and closes the circuit again when 
the tension rises. In England W. 0. 
Horsnail has also studied this subject. He 
recommends the use of a dynamo with a 
special winding so calculated that the 
tension rises only slowly under a great in- 
crease of speed. For this purpose a few 
turns of series winding in a direction op- 
posite to that of the shunt winding may 
be used. The Oecerlikon Company, of 
Switzerland, has likewise occupied itself 
with the practical solution of this prob- 
lem, and has devised a system of connec- 
tions which makes the operation of the 
plant entirely automatic, and supervision 
unnecessary.—T'ranslated and abstracted 
from L’Electricien (Paris), November 28. 
@ 
THE PRESENT POSITION OF THE VARIOUS 
TYPES OF INCANDESCENT LAMPS. 
Prof. W. Wedding has recently carried 
out an exhaustive test at Charlottenburg 
on some 200 lamps of metallized-carbon, 
tantalum and tungsten-filament types. 
The lamps were suspended vertically from 
wall brackets, and vibration avoided as 
far as possible. Most of the light meas- 
urements were made in an Ulbricht globe 
photometer, one metre in diameter. The 
accompanying table gives some of the re- 
sults of these tests, the figures for each 
group of similar lamps of the same make 
being averaged. 
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*This short life is partly due to the lamps being 
107-volt ones run on a 110-volt circuit. 

The useful life of the lamp, given in 
Column 4, is taken to be the number of 
hours in which the candlepower falls off 
by twenty per cent, where such a faliing 
off takes place; but where, as in the case 
of most of the tungsten lamps, this 
twenty-per-cent reduction is practically 
never reached, the useful life is taken as 
the average number of hours, after which 
the filaments broke and could not be made 
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to connect again. Taking the normal 
tantalum or carbon lamp as a sixteen- 
candlepower unit, and the normal tung- 
sten lamp as a_twenty-five-candlepower 
unit, the average consumptions are 34.2 
watts, 27.3 watts and thirty-two watts, 
respectively, in the three classes; or, for 
lamps of equal candlepower (twenty-five) 
the figures are 54.7, 41.4 and thirty-two 
watts.—Abstracted from the Electrical 
Review (London), November 27. 
e 


THE CONDENSER EFFECT OF THE TELE- 
PHONE AND MEANS FOR ELIMINATING IT. 


When over-tensions occur in telephone 
lines, says Prof. W. Peukert in this article, 
a current passes through the human body, 
for the telephone must act as a condenser, 
the copper wire winding forming one of 
its armatures, the human body the other, 
and the hard rubber casing of the tele- 
phone the dielectric. He has demon- 
strated his theory by experiments and 
measurements. Over-tensions in telephone 
circuits are of frequent occurrence, their 
chief causes being atmospheric conditions 
and the presence of high-tension lines, and 
the current caused to flow through the 
body might be detrimental to the health 
of sensitive persons who frequently use the 
telephone. The effect may be diminished 
by establishing a special earth connection 
through a condenser, or by decreasing the 
capacity of the condenser formed by the 
telephone and the body. The protection 
afforded by the former method will be the 
greater the larger the capacity of the con- 
denser, as the current flowing through the 
body will then be smaller. This may be 
done by surrounding the telephone re- 
ceiver with a metal layer and connecting 
the same to the ground. The same pro- 
tection will be afforded by connecting 
two condensers in series with the binding 
posts of the telephone and grounding 
them. A still greater safety will be at- 
tained if grounded condensers are also 
connected to the secondary coil of the 
microphone transformer. The other 
method of decreasing the condenser effect 
is to insulate the human body from the 
ground. In this case two condensers— 
telephone and human body, human body 
and ground—are connected in series, and 
the current flowing through them is 
diminished. Both methods may be used in 
conjunction, but by none of them can the 
condenser effect be eliminated entirely ; it 
can only be decreased to a certain degree. 
—Translated and abstracted from Elec- 
trotechnische Zeitschrift (Berlin), No- 
vember 26. 
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Paiste Pipe Taplets. 
The H. T. Paiste Company, Philadel- 
phia, Pa., has developed an entirely new 
line of conduit fittings, which has been 





TYPE “C’—ONE-HALF-INCH CONDUIT. 


trade-marked “Pipe Taplets.” This line 
has been designed so as to greatly simplify 
the work of the wireman, and to carry out 
the idea of uniformity as far as possible. 





TYPE ‘“‘T’—ONE-HALF-INCH CONDUIT. 


The taplets are uniform, not only with 
respect to all covers and fittings, but also 
with all styles of Fielding molding, re- 
ceptacles and rosettes which are now in 


JB! 





ELBOW FOR ONE-HALF-INCH CONDUIT. 


daily use, and which are carried in stock 
by supply men. The pipe taplets are de- 
signed with an opening of such shape that 
the Fieldings can be used, and this com- 








AND TAP WIRED. 


PIPE TAPLET 


mon opening applies to the several types 
for one-half-inch, three-quarters-inch and 
one-inch conduit. 

The pipe taplet is attached to the con- 
duit by pipe threads located inside the 


There is also a set-screw method 
of adjusting which enables a line-up of 
absolute trueness. 

The taplets are made in several types, 
Type C being for use where the lines run 
straight through; Type E, the end fitting ; 
Type A, for making an end drop; Type 


sleeve. 





TYPE “C” WITH NO. 50,724 FITTING. 


 B, a side drop, and Type T, for making 


a branch. In the elbow fitting, however, 
an entirely new type has been devised. 
This elbow can be used not only for mak- 
ing a short right-angled turn, but more 
particularly for a pull outlet. The open- 
ing is placed on the outside of the bend, 





TWO-HOLE PORCELAIN COVER. 


and all inside lines are easy curves with 
smooth surfaces. This design is such 
that the wires can be puiled straight 
through, and then fed through the other 
arm without abrasion or other injury. 
The elbows are galvanized inside and cut, 
and are always furnished with necessary 





TEN-AMPERE SWITCH ATTACHED TO 
PIPE TAPLET. 


soft-rubber gaskets and plain steel covers. 

In using these pipe taplets with the 
standard Fielding receptacles and rosettes, 
the Fieldings are wired just as is usual 
with molding. The button part rests on 
the two inwardly-projecting lugs in the 
pipe-taplet opening, and the wires are 


looped up and set under the receptacle set- 
screws, and the cover fastened on with 
two brass screws, provided with each pipe 
taplet. 

An additional fitting has been designed 
that will take care of all types of pipe 
taplets and snap-switches. This switch 
fitting is attached to the pipe taplet with 
long brass screws. A loose yoke piece is 
fastened loosely to the switch. The switch 
is set down on the fitting so that this 
loosely-hanging yoke-piece slips through 
the rectangular recess, and the whole is 
turned so that the handle of the switch is 
square with the pipe taplet. By tighten- 
ing up the two screws that hold the switch 
to the yoke, the whole is securely fastened. 

——-—- ee 
The Watson Econom'cal Electric Fiat- 
Iron. 

A radical departure from the general 
type of electric flatiron has been made by 
the W. N. Durant Company, of Milwau- 
kee, Wis., in its Watson iron, for which 
much greater efficiency as well as dura- 
bility is claimed. Instead of using a re- 
sistance heating-unit, the iron is used ex- 
clusively on alternating-current circuits 
and employs simply a magnetic coil of 
fireproof wire embedded in a casting of 
proper material. The heat is developed 








ELECTRIC FLATIRON. 


WATSON 


THE 


by hysteresis in the entire casting body, 
and, as no part is ever hotter than the 
working surface, all danger of burning out 
is entirely eliminated. 

A still greater advantage claimed for 
this iron is its economy in consumption 
of current. The six-pound iron, which is 
the most popular size, consumes less than 
450 watts under working conditions, and 
the seven-and-one-half-pound very little 
more. Furthermore, the device is so in- 
sulated as to have a large heat-storage 








December 26, 1908 


capacity, and will retain an ironing tem- 
perature for a considerable time after 
disconnection. But four minutes is re- 
quired to bring the iron to a working heat 
distributed evenly over the entire bottom 
surface. 

Another distinctive feature is the shape 
of the iron, which is double-poinied. 
Practically all the range sadirons in use 
today are pointed at the back as well as 
front for the proper handling of fancy 
articles. The Watson iron, however, is 
the only electric flatiron which does not 
have to go back to the old square end 
in order to accommodate a resistance unit. 
Owing to the nicety of adjustment pos- 
sible in the size of the magnetic coil, these 
irons can be furnished accurately tested 
out for any circuit from 100 to 120 volts 
of any frequency. No however, 
can result from subjecting them to an 
overload of fifteen per cent. 

The handle, connections and finish are 
very durable and will retain their good 
appearance through considerable usage. 
The terminals are a special feature and 
are provided with a flexible cord so con- 
nected that it will not kink or wear. The 
terminal plug is easily slipped off or on 
to break or make connection directly back 
of the handle. 

—_——- Seo , 

Hydraulic Turbine for Nelson, B. C. 

The accompanying illustration shows a 
hydraulic turbine in 
at the Scranton 


harm, 


1,250-horsepower 
course of construction 


the Allis-Chalmers Company. 


works of 
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cient than was claimed for them by the 
builders. The turbo-generator has a nor- 
mal capacity of 750 kilowatts, but during 
the test run, at which the city officials of 
Nelson were present, this output was in- 
creased to 1,340 kilowatts for a period of 
over forty-five minutes’ continuous run- 
ning, without undue increase in tempera- 
ture of bearings. 

Up to the time of installing this unit 
the lighting and power loads for the city 
had been supplied by the West Kootenay 
Power and Light Company, situated just 
across the Kootenay River from the new 
city power plant, the river bemg the 
source from which both plants derive 
power. 

—__—_ego——_ 
The Industrial Instrument Company. 

The Industrial Instrument Company 
was organized by men who have long been 
engaged in the manufacture of measuring 
instruments, the leaders being B. B. Bris- 
tol, E. H. Bristol and W. E. Goodyear, all 
of Waterbury, Conn., who were for many 
years active in the development of the 
Bristol Company. 

The Messrs. Bristol, who were among 
the original incorporators of the Bristol 
Company, with several of their co-workers, 
withdrew from that company last spring, 
to develop a plan that involves the de- 
velopment of an extensive line of those 
types of measuring instruments and ap- 
paratus, the use of which promotes, di- 
rectly or indirectly, safety and economy 
of operation in industrial plants, and 





TWELVE-HUNDRED-AND-FIFTY-HORSEPOWER SINGLE 
OF NELSON, B. C. 


CITY 


This turbine has now been installed at 
the power house of the city of Nelson, 
B. C. 

The turbine and vertical alternator are 
both of Allis-Chalmers Company’s stand- 
ard design, and, after extensive tests in 
service, were found to be even more effi- 


TURBINE FOR THE 


oftentimes makes possible operations 
which, without such instruments or ap- 
paratus, would be impossible. It is pro- 
posed to concentrate all energies in the 
development and sale of a harmonious line 
of apparatus for this one broad economic 


field. 
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This plan presents many, advantages 
from the customer’s standpoint, in that he 
is able to secure a certain distinct class 
of apparatus from one house, knowing 
that the component parts will harmonize, 
and that he has obtained a well co-ordi- 
nated equipment designed to accomplish a 
certain result. He is relieved of the incon- 
venience of securing parts of an equip- 
ment from different makers and of the 
responsibility and forethought necessary 
to insure their successful operation as a 
whole. 

From the vendor’s standpoint, it is, of 
course, an advantage to have a certain 
class of customers, whose problems it is 
possible to study, so that their peculiar 
requirements in a certain direction may 
be met to a nicety. 

Lastly, manufacturers’ efficiency is at- 
tained through the use of the same equip- 
ment for the production of several closely 
related articles, rather than the employ- 
ment of different equipment for each. 

The Industrial Instrument Company is 
a Connecticut corporation, with authorized 
capital stock of $2,000,000. This com- 
pany now owns the entire capital stock 
of the Standard Gauge Manufacturing 
Company, until recently of Syracuse, 
N. Y., and of the Standard Electric Time 
Company, of Waterbury, Conn. 

The Standard Gauge Manufacturing 
Company will be reincorporated in Con- 
necticut. It has purchased a plant at 
Foxboro, Mass., into which it has moved 
from its outgrown quarters at Syracuse. 
The personnel of the organization includes 
instrument engineers of long experience, 
so that its engineering staff is capable of 
meeting successfully demands for appa- 
ratus of a special nature for particular 
conditions, so long as it falls within the 
company’s scope. This engineering staff 
will continually be engaged in the de- 
velopment of those types of instruments 
necessary to complete the line planned 
by it. 

The sales end of the business will be 
carried on by the Industrial Instrument 
Company, of New York, which has re- 
cently been formed for this purpose. This 
company will handle the entire output of 
the Standard Gauge Manufacturing Com- 
pany, and also the industrial branch of 
the of the Standard Electric 
Time Company. 

The officers are: President, Bennett B. 
Bristol, formerly secretary and treasurer 
of the Bristol Company; vice-president, 
Walter W. Patrick, until recently man- 
ager of the New York office of the Bristol 


business 
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Company; secretary, Henry P. Dennis, 
formerly manager of the Chicago office 
of the Bristol Company ; treasurer, Arthur 
F. Mundy, secretary and general manager 
of the Standard Gauge Manufacturing 
Company. 

It is the intention of the company to 
place on the market instruments as fast 
as they can be perfected and developed 
to a point where they can be considered 
worthy of the confidence and support of 
the engineering world. 

The home office will be located at Fox- 
boro, Mass., with sales offices at 50 
Church Street, Hudson Terminal, New 
York, and %52 Monadnock Building, 
Chicago. 





ese 
A New Line of Belt-Driven Alternators. 
A new line of polyphase belt-driven 
alternators, known as Form PB, has been 
developed by the General Electric Com- 
pany, Schenectady, N. Y., for use in small 
generating plants and in isolated lighting 
and power plants, where rapidly increas- 
ing inductive loads and consequently low 
power-factors are encountered. Designed 
for eighty per cent power-factor service, 
they will operate, however, with equal 
success on higher power-factor service. 
The Form PB generators, shown in the 
accompanying illustrations, are arranged 








FORM PB BELT-DRIVEN ALTERNATOR. 


for belt drive, and are furnished with 
pulley and sub-base, the sub-base being 
provided with a ratchet screw or hbelt- 
tightening device. Although it is cus- 
tomary to supply these generators as 
belted units, they are readily adapted for 
direct connection to water-wheels by omit- 
ting the driving pulley and sub-base and 
adding a coupling. All generators have 
on the end opposite the driving end a 
shaft extension to receive the exciter driv- 
ing pulley. 

The armature frame is of rugged con- 
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struction, so proportioned as to give maxi- 
mum strength and rigidity with a light 
and compact structure. Ventilating open- 
ings are provided, which allow a free cir- 
culation of air around the ends of the 
windings and through ducts in the lam- 
inated core. The armature coils are 
form-wound, thus allowing a damaged 
coil to be readily replaced, if necessary. 

The field structure consists of laminated 
pole-pieces dovetailed into a laminated 
iron spider. The punchings are carefully 
stacked and riveted together, forming a 
rotor that will safely withstand high 
speeds. , 

Two methods of building the field coil 
for revolving-field machines are used. For 
the fifty-kilowatt and seventy-five-kilowatt 
sizes the wire is wound on spools, which 
are slipped over the pole-pieces and held 
in place by the enlarged pole-tips. In 
the larger sizes, the field coils consist of 
a single strip of flat copper wound on 
edge, so that one surface of every turn 
is exposed to the air. This construction 
permits thorough and efficient insulation 
between each turn and insures a low 
temperature in operation. 

The collector rings for the field are 
mounted on insulating bushings, located 
on the shaft, and are exposed to the air 
on all sides. Two or more carbon 





AND FRAME. 


STATOR WINDING 


brushes are provided for each ring, and 
no attention is required during operation. 

As noted before, these generators have 
been especially designed for use in isolated 
plants where mixed lighting and motor 
loads are the rule rather than the excep- 
tion. It is practically impossible in such 
cases to obtain good voltage regulation by 
hand control, and some form of automatic 
voltage regulator must be used. For this 
service the well-known TA _ regulator, 
manufactured by the General Electric 
Company, is recommended. When used 
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in connection with the exciters for the 
PB alternators, this automatically main- 
tains practically constant voltage at the 
bus-bars or at the center of distribution, 
according to adjustment. The exciters 
have a normal voltage of 125 volts, but 
are capable of delivering 150 volts con- 
tinuously. This margin of power en- 
ables them to overcome easily the demag- 
netizing effect of the armature current on 
circuits of low power-factor. 

When intended for operation as syn- 
chronous motors, Form PB generators 
are equipped with an amortisseur or 
equirrel-cage winding, located in the re- 
volving-field pole-pieces, this winding giv- 
ing ample starting torque with very low 
value of starting current. The winding 
does not in the least affect the operation 
of the machine as a generator. These 
generators are at present available with 
either two or three phase windings and 
for operation at 240, 480, 600, 1,150 and 
2,300 volts. The overload ratings and 
temperature guarantees are conservative 
and in accordance with the best engineer- 
ing practice. 








Sh & 
A Triangular Bit for Boring Square 
Holes. 

.The problem of boring square holes, or 
holes of other shapes than round, has long 
attracted inventors, and is, moreover, of 
considerable practical interest in view of 
the wide use of such holes for counter- 





TRIANGULAR BIT AND GUIDES SET UP IN 
SINGLE-SPINDLE DRILL. 


sinking and for keys, wrenches, spanners, 
hand-wheels, and similar articles. The 
present methods of making square holes 
(outside of punching and casting), such 
as first boring round holes and then work- 
ing them up by hand or by means of a 
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slotter or shaper, are laborious, expensive 
and slow. 

The machine to be described, however, 
bores square holes with the same facility 
and with nearly the same speed that the 
ordinary twist or flat drill will bore a 
round hole in the same material. At the 
same time the tool, while not altogether 
as simple as the flat drill, is not com- 
plicated nor expensive, and is easily made 
or ground in the average machine shop. 
The only appliance needed for the use of 
this special tool upon such machines as 
lathes, drill presses and milling machines, 
is a special chuck, which constitutes its 
principal interest from a mechanical] 
standpoint, and which we shall now pro- 
ceed to describe. 

The chuck is really a device of making 
the three-cornered boring tool or bit travel 
about in such a way as to strike out a 
square hole in the work. It consists of 
a driving part, which is screwed onto the 
spindle of the machine, a guiding part, 
which either rides upon the first part, or 
else is secured permanently to the frame 
of the machine, and a third part, or 
socket, into which the shank of the drill 
is screwed. This third part is caused to 
rotate by the first part, but has a slight 
freedom of motion in relation thereto, be- 
ing guided as to its exact movements by 
the matrix or frame in the stationary part. 
Where square holes are to be drilled, the 
shank of the tool is three-cornered, the 
sides of the shank being formed by seg- 
ments of circles struck from opposite cor- 
ners as centers, the radius of these circles 
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to the radius by which the circles used 
for striking out the sides of the shank are 
formed. 

In boring, when one of the sides of the 
shank is either rolling or sliding upon 
one of tle sides of the square guide, the 
opposite corner of the shank will be mov- 
ing in a straight line in contact with the 
opposite side of the guide. The corre- 
sponding .corner of the head of the tool 
would at the same time strike out a 
straight line in the work. This motion 
takes place on all four sides of the guide, 
except for a little space at each corner, 





NATURE OF CUT MADE WITH ANGULAR 


BIT. 


the result being that the hole is perfectly 
square except for a slight rounding at the 
corners. If it is desired to bore out a 
complete square with sharp corners, a 
special tool is employed, having a shank 














TRIANGULAR BIT AND CHUCK. 


being the same and equal to one of the 
sides of the square hole which is to be 
drilled. The guide in the stationary part 
of the chuck is adjusted to the size of 
the hole to be drilled, that is, so that the 
sides of the square opening are just equal 


considerably larger than the head of the 
tool, one corner of the shank being 
rounded instead of angular. The exact 
form of this round-cornered shank has 
been worked out empirically, and a com- 
plete set of templets made for the differ- 
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ent sizes of tools apt to be required in 
actual practice. The tools for both the 
round - cornered and_ sharp - cornered 
squares can be ground by means of a 
special attachment to the ordinary grind- 
ing machine. 

The accompanying illustrations show 
the arrangement of the special chuck for 
handling the triangular bit. As is clearly 
displayed in the first of these views the 
chuck can be inserted in the stock of a 
standard single-spindle drill. 

This device has recently been put on the 
market in Germany, where a large number 
of chucks are in use in the shops of such 
firms as Friedrich Krupp, Siemens & 
Halske, ete. It is being introduced in 
this country by the Radical Angular Drill 
Company, having offices and showrooms 
at 114 Liberty Street, New York city, 
where the machine and samples of its 
work are now on exhibition. 

edo 

The H. & H. Shallow Push-Switch. 

The accompanying illustrations show 
the shallow push-switch which has been 
placed upon the market by the Hart & 
Hegeman Manufacturing Company, Hart- 
ford, Conn. This is made single-pole for 
ten and five amperes, 125 and 250 volts; 
in double-pole, ten amperes, 250 volts; 
in three-way, ten and five amperes, 125 
and 250 volts, and in four-way, five and 
two amperes, 125 and 250 volts. 

This shallow push-switch has been de- 
veloped to meet the demand for a push- 
switch for shallow partitions, and in or- 
der to allow more room for wires in the 








H. & H. SHALLOW PUSH-SWITCH. 


regular box. Exhaustive tests on the new 
switch have been made, and the company 
is confident that the operation of this 
switch will substantiate its claims for ex- 
cellence and fitness for the service in- 
tended. 
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CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, DECEMBER 14.—Among the new companies which have 
been formed in France, I note the Gas and Electric Company, of 
Villeneuve, which has its headquarters at Paris; Costier et Cie., 
which is formed for the manufacture of lamp bulbs, also at 
Paris; Hamille et Cie., an accumulator manufacturing company, 
at Neuilly, in the suburbs of Paris, also the Compagnie de 
l’Energie Electrique de l’Aube, at Troyes, and the Société Hlec- 
trique de la Barousse, which is located at Toulouse. A large 
company has been formed at Lille, France, known as the Com- 
pagnie Generale Boulonnaise d’Electricité. 

The report of the Energie Electrique Company for the last 
fiscal year showed a prosperous state of affairs. This company 
owns the large system of hydraulic plants and network of power 
lines in the Mediterranean Alps region, which supplies current 
for Nice, Monte Carlo, Toulon and Marseilles. The report showed 
receipts $362,000, which is $47,000 above last year’s showing, and 
expenses $157,000, or $18,000 in excess of last year. The profits 
for the year are, therefore, $205,000. 

Among the recent electric-lighting and power projects in 
France it may be noted that the municipality of Sainte-Florine 
has received a proposition for a current supply to be taken from 
a central station iocated in the region at Lenyts. The municipal- 
ity of Nuits-St. Georges will probably adopt an electric-lighting 
project, which has been presented to it by M. Sarazin. A new 
company has been formed in the town of Buironfosse, Alsace, in 
order to secure a power supply for this locality and others in 
the same region. At Onnaing the rights for the electric-lighting 
supply have been obtained by M. Vinker. 

The main work of the recent telegraphic congress held at 
Lisbon has been the revision of the international telegraphic 
regulations, which form part of the St. Petersburg telegraph con- 
vention. There has been recently published the revised text of 
the telegraph regulations, together with the international rates, 
both European and extra-European, also the present rates of the 
different cable companies. 

The Industrial Society of Mulhausen, Alsace, is to award a 
number of medals and other prizes for its annual concourse of 
next year. One of the points relates to a new type of boiler, 
which must have been in regular working in Alsace for one year 
past. There is also a medal awarded for a self-stoking boiler, 
which uses the fuel prevailing in the country. A prize is to be 
given for a totalizing indicator of the work of a steam engine, 
also for a producer or blast-furnace gas engine, of at least 250 
horsepower, which has advantages over a steam engine. Among 
the other subjects are a gas producer, an improved smoke con- 
sumer, and a mechanical conveyor for furnace slag. 

Among the new radio-telegraphic stations may be noted the 
connection which has lately been opened up between Zanzibar 
and the Pemba Island. 

It is stated that the Siemens-Schuckert electric firm of Ger- 
many will go into the manufacture of airships, and is to erect a 
large factory for this purpose at Nauen. A. DE C. 


GREAT BRITAIN. 


(Special Correspondence.) 


Lonpon, DECEMBER 12.—The Post Office authorities have 
granted licenses for the erection of a number of exchanges in 
connection with the employment of what is now called the “tele- 
writer,’ or more familiarly Ritchie’s telautograph, which was 
brought to the public notice here some years ago. The ap- 
pliance operates to reproduce writing or drawings directly, in 
the same way that messages can be sent over the telephone. 
The apparatus has already a fair use in business houses and the 
idea is to set up exchanges and canvass for subscribers precisely 
on the lines of a telephone business, royalties being paid to the 
government for the facilities thus afforded and for the necessary 
wayleaves. 

The Board of Trade has caused a little stir in municipal cir- 
cles in Bath by prohibiting the sale of the local electrical under- 
taking to a private company. Curiously enough the Bath under- 
taking was originally commenced by a company and was pur- 
chased by the municipality. Now the latter cannot make it pay 
and has proposed to transfer it to another company in per- 
petuity, at a price some $200,000 above the cost to the city. To 
this, the Board of Trade has refused to consent, holding that it 
is improper that the undertaking should be burdened with the 
extra price for a plant which is already eleven years old. It also 


appears that under the Electric Lighting Acts a local authority 
cannot lease its electrical powers in perpetuity. 

When both the Light Railways and Tramways Association 
and the Municipal Tramways Association appointed committees 
to investigate the brake question, the Board of Trade endeavored 
to bring about a fusion of the two committees and thus avoid 
the preparation and publication of two reports on the same sub- 
ject. The two bodies, however, could not come to an agreement 
and so the investigations went on independently, there being at 
the same time a little friction, with the result that certain mem- 
bers of the former body resigned. The Tramways and Light Rail- 
ways Association issued its report a short while ago, and .it was 
duly noted at the time. The second report has now been issued 
and it arrives at more or less the same conclusions. The chief 
point, however, is the emphasis placed upon the need for keeping 
the rails clear of grease. The committee reports in favor of a 
brake which can be applied either by hand or power by a single 
lever to both rails and wheels, and reports against having a brake 
purely for emergency purposes. G. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, DECEMBER 19.—At a meeting of the City Council of 
Windsor, Ont., for further consideration of the Niagara power 
scheme of the local government, 1,200 horsepower was fixed on as 
the amount that the city will be able to use. 

The City Council of Brantford, Ont., has asked the Street 
Raiiway Company to put up a guarantee of $25,000 that the 
present lines will be rebuilt within one year and an- extension 
made within two years, before a renewal of the franchise will 
be granted. The company’s rights have lapsed owing to failure to 
make the improvements as promised by the company. 

The Ontario Power Company, of Niagara Falls, is preparing 
plans for the construction of a new pipe line to increase its ca- 
pacity of electric power by 65,000 horsepower. The work will be 
commenced early in the coming spring. This work is made 
necessary in order to handle the contract with the Hydro-Electric 
Commission of Ontario. The tunnel will be of steel, lined with 
concrete, and will be thirty feet in diameter and upward of one 
mile in length. The work will cost about $750,000 and when com- 
pleted the company will be able to develop 180,000 horsepower. 

A conference of the municipalities of the southwestern penin- 
sula of Ontario was recently held at Windsor to hear Hon. Adam 
Beck, chairman of the Hydro-Electric Commission, explain the 
government’s Niagara power scheme. At least seventeen munic- 
ipalities will vote on the electric power by-law on January 4. 
With the taking of 5,000 horsepower, or more, an estimate was 
given at $34.90 per horsepower. W. 


WESTERN CANADA. 
(Special Correspondence.) 


WINNIPEG, DECEMBER 19.—The City Council of Edmonton, 
Alberta, has decided to double the equipment of the municipal 
street-railway system which operates:in Edmonton and the sister 
city of Strathcona. So far the system has proved a very great 
success and it is apparent the venture will be as profitable finan- 
cially as the other public utilities owned by the city. 

At the recent municipal elections held in Winnipeg two of 
the candidates were pledged for the immediate completion of the 
civic power plant at Point du Bois; the third candidate was op- 
posed to the civic power development, one of the planks of his 
platform calling for the abandonment of the scheme and favor- 
ing the purchase of power from the Winnipeg Electric Company. 
Approximately 11,000 votes were cast for the three candidates, the 
anti-power man getting but 129 of that-number. W. Sanford 
Evans was elected over R. A. C. Manning, the other pro-power 
candidate. _The result of the election assures the early comple- 
tion of the plant, for which tenders are now being called. 

The Regina Interurban Tramway Company is the name of a 
new company seeking incorporation under the laws of the Prov- 
ince of Saskatchewan for the purpose of building electric car 
lines from Regina to adjacent towns. 

At the coming municipal elections at Port Arthur, Ont., the 
rate-payers will vote on a plebiscite to decide whether the elec- 
trical interests owned by the city shall continue in charge of the 
commissioners or whether an independent board of experts, re- 
moved from ward influences, shall be appointed. Among other 
public utilities the city operates the electric-lighting plant, tele- 
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phone system and that portion of the street-railway system run- 
ning in the city limits. J. J. Carrick is mayor. 

At the next meeting of the City Council of Calgary, Alberta, 
Alderman Watson will introduce a motion providing: for a _ suf- 
ficient sum of money being set aside for preliminary surveys and 
estimates for the proposed development of civic power at some 
site near Calgary, which is yet to be selected. 

R. H. Sperling, general superintendent of the British Colum- 
bia Electric Street Railroad Company, with headquarters at Van- 
couver, British Columbia, announces the company is willing to 
build a line through the municipality of Port Grey providing the 
company can make a satisfactory arrangement with the au- 
thorities. 

An official of the Canadian Pacific Railroad Company denies 
the reports published in a number of daily papers to the effect 
that the company will at once arrange for the electrification of 
certain lines in southern British Columbia. He admits the com- 
pany is always ready to consider any proposition for the reduction 
of operation expenses, but says the electrification scheme for 
British Columbia has not been given serious thought as yet. 

The Sunny Hill Rural Telephone Company has been incorpo- 
rated under the laws of Saskatchewan to build a rural telephone 
system. Address E. J. Wright, Regina, Saskatchewan. 

At Dundurn, Saskatchewan, the Dundurn Rural Telephone 
Company has been incorporated to build several farmers’ tele- 
phone lines. 

The municipal authorities at Birtle, Man., have ordered the 
instruments for a telephone system and a line is now being 
built to Solsgirth. Farmers living en route will be connected 
with the telephone system if they so desire. Address T. W. 
Thompson. 

A company is being formed at Estevan, Sask., to build a 
telephone line to the Hamar and Ambrose districts. Address H. 
Yardley, Estevan. 

Efforts are being made at Killam, Alb., to organize a com- 
pany to build a telephone line to the farming districts to the 
south of that town. Address J. A. Neely, at Killam. 

The $350,000 capital of the Regina Interurban Tramway 
Company, now seeking incorporation with head office at Regina, 
Sask., has already been subscribed. The company proposes to 
build a line from Regina to Long Lake and from that point to 
circle the city. The incorporators are: J. L. R. Parsons, R. R. 
Barber, C. J. Harris, W. M. Logan, J. F. Frame and J. H. 
Housser. ; R. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


PENNSYLVANIA PREPARES FOR MAIN LINE ELECTRI- 
FICATION—Estimates for about $5,000,000 of work along the 
main line of the Pennsylvania have been asked. The contract 
to be let will include damming the Juniata River, cutting away 
part of the mountain to eliminate a big curve and grade and 
erecting an immense power plant near Lewistown. That this is 
the first step by the Pennsylvania toward the electrification of 
the main line is believed generally. 


NORTHERN PACIFIC CONSIDERS ELECTRIFICATION OF 
MOUNTAIN SECTION—Engineers representing the motor-power 
department of the Northern Pacific Railroad have been in Living- 
ston, Mont., working on a plan to use electricity in carrying 
trains over the mountains just west of the city. It is stated that 
the proposition is being investigated and that at an early day 
eiectric power is likely to be used in pulling both passenger and 
freight trains over the mountains. If the plan is adopted the 
company will construct a large power plant at some point on the 
Yellowstone River. 

ILLINOIS TUNNEL COMPANY WOULD SELL ITS TELE- 
PHONE FRANCHISE TO CHICAGO TELEPHONE COMPANY— 
Representatives of the Illinois Tunnel Company, which operates 
the freight tunnels under the city of Chicago and also controls 
a telephone franchise, serving buildings reached by its tunnels 
with an automatic telephone service, have appeared before the 
City Council asking permission to sell its telephone franchise and 
plant to the Chicago Telephone Company. In accordance with 
the terms of its contract with the city, the tunnel company will 
lose its franchise February 8 unless the 20,000 telephones stipu- 
lated are installed by that time. Its present subscribers do not 
total more than one-quarter of this number. The members of 
the Council have not been disposed to decide upon giving the 
permission offhand, and have taken the matter under considera- 
tion. If, as the Independent telephone interests hope, they are 
successful in getting into Chicago for toll-line connections or for 
a city exchange, the present lines of the tunnel company could 
be used by them to good advantage. 


OBITUARY. 


MR. C. A. DERTSLER, engineer for the British Columbia 
Electric Street Railroad Company, was drowned while crossing 
the Vedder River near Chilliwac, B. C., on a raft. 
a rock in mid-stream and was dashed to pieces. 


The raft struck 
R. 
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NEW MANUFACTURING COMPANIES. 


RACINE, WIS.—The Racine Electrical Manufacturing Com- 
pany has been incorporated with a capital stock of $25,000. 


DENVER, COLO.—The capital stock of the Silver State Elec- 
tric Company has been filed at $50,000. The incorporators are 
R. S. Willoughby and M. T. Weber of Denver. 


PORTLAND, ME—The Pemigewasset Electric Company of 
Portland, general electrical merchandise dealers, has been capi- 
lalized at $150,000 by A. G. McPhierson, J. R. Parsons and W. M. 
Bradley. 


FORT SMITH, ARK.—The Pittsburg Supply Company has 
been incorporated with a capital stock of $50,000 by E. C. Lichty, 
J. B. Weatherton and P. C. Hendricks, to manufacture electrical 
supplies and fixtures. 


CHICAGO, ILL.—The Electromagnetic Tool Company, organ- 
ized with a capital of $50,000, has been incorporated by O. R. 
Barnett, P. H. Truman and L. H. Peck, to manufacture electrical 
and electromechanical devices. - 


NEW YORK, N. Y.—The Hardt Electric Company, Manhattan, 
incorporated for the purpose of manufacturing electrical appli- 
ances, with a capital of $50,000, has been formed by R. M. Pat- 
terson, G. Link, Jr., and C. Rush, New York city. 


NEW YORK, N. Y.—The Monarch Storage Battery Company, 
of New York city, has been incorporated with a capital stock of 
$50,000 to manufacture electrical and mechanical appliances. The 
incorporators are headed by Alexander D. Thornburn, of New 
York. 


CHICAGO, ILL.—The Chicago Engineering and Inspection 
Company has been incorporated with a capital stock of $2,500 
to do a general engineering, electrical and construction business. 
G. M. Proudfoot, A. R. Leland and J. H. Westover are members 
of the company. 


BROOKLYN, N. Y.—The Borough Gas and Electric Fixture 
Company, of Brooklyn, has been chartered with a capital of $25,- 
000. The directors are: S. J. Miller, Jennie Miller, A. B. Cohen, 
Louis Halpert, George Bauer, Hyman Kagel and Bernard Rath- 
berg, of Brooklyn. 


BOSTON, MASS.—The National Electric Manufacturing Com- 
pany of Boston has been incorporated to manufacture and sell 
electrical apparatus. Its capital is placed at $50,000 and its offi- 
cers are: President, Starbuck Sprague, No. 21 Bromfield Street; 
treasurer and clerk, Charles H. Sprague, No. 15 Beacon Street. 


DULUTH, MINN.—The Richardson Electric Company has 
been organized under the revised laws of 1905 of Minnesota, to 
buy, sell, manufacture, install and deal in electrical apparatus, 
appliances, machinery, fixtures and supplies of every kind, and 
to engage in all branches of electrical engineering and construc- 
tion work for light, heat, power and all other purposes, and to 
manufacture, purchase, supply, sell and deal in electricity and 
electric power; also to engage in the manufacture, engineering, 
construction and equipment of telephone, telegraph, heating, light- 
ing, plumbing, ventilating, electrical and mechanical systems. 
The incorporators are William P. Bear, Frank Windblade, Axel 
W. Lindgren, Walter L. Seaton, all of Duluth. The first board of 
directors is as follows: William P. Bear, president; Frank Wind- 
plade, secretary and treasurer; Axel W. Lindgren, vice-president. 
The capital stock is $50,000, divided into 1,000 shares of $50 each. 


NEW PUBLICATIONS. 


THE MINNESOTA ENGINEER—The November issue of the 
quarterly published by the Engineers’ Society of the University 
of Minnesota contains a detailed description of the Hatfield 
hydroelectric plant of the La Crosse (Wis.) Water Power Com- 
pany, by Albert J. Hitzker, a senior in the school of electrical 
engineering. 

NAVY DEPARTMENT ANNUALS—The following publications 
for the fiscal year 1908 have been received from the Navy De- 
partment Library: Annual report of the Superintendent of Li- 
brary and Naval War Records to the Secretary of the Navy: 
annual report of the Chief of the Bureau of Equipment; annual 
report of the Chief of the Bureau of Yards and Docks; annual 
report of the Chief of the Bureau of Ordnance. 


CHEMICAL ANALYSES OF COAL—In behalf of the United 
States Government, which is a large user of coal, the United 
States Geological Survey in 1907 made a thorough investigation 
of the Pocahontas and New River coals. The tests were con- 
ducted at the Government plant on the grounds of the James- 
town Exposition, near Norfolk, Va., and their especial purpose 
was to determine the best methods of using the coals economi- 
cally. The results of these tests are published as Bulletin 362 
of the United States Geological Survey, in a pamphlet by John 
Shober Burrows, entitled “Mine Sampling and Chemical Analyses 
of Coals Tested at the United States Fuel-Testing Plant, Nor- 
folk, Va., in 1907.” 
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ELECTRICAL SECURITIES. 


Generally downward price movements, with an irregular mar- 
were the prevailing speculative. and investment conditions 
last week. Not since election has there been heard so much 
complaint of the recent advance in prices having discounted 
growing improvement in trade. The necessity of meeting large 
end-of-the-year disbursements has caused some anxiety and this 
has probably had a considerably depressing effect upon optimism. 
Railroads continue to report improving returns with advances in 
net well sustained. 

Dividends have been declared upon the following electrical 
securities: Electric Storage Baitery Company; regular quarterly 
dividends of three-fourths of one per cent on the common stock 
and three-fourths cf one per cent on the preferred stock, payable 
January 2 to stock of record December 238. Cincinnati Gas and 
Electric Company; regular quarterly dividend of one-and-one- 
eighth per cent, payable January 1. Cincinnati Street Railway 
Company; regular quarterly dividend of one-and-one-half per 
cent, payable January 1. Nebraska Telephone Company; regular 
quarterly dividend of one-and-one-half per cent, payable Jan- 
uary 10 to stock of record December 31. Cumberland Telephone 
and Telegraph Company; regular quarterly dividend of two per 
cent, payable January 1 to stock of record December 20. Bell 
Telephone Company of Canada; regular quarterly dividend of two 
per cent, payable January 15 to stock of record December 24. 
American Telephone and Telegraph Company; regular quarterly 
dividend of two per cent, payable January 15 to stock of record 
December 31. Tri-City Railway and Light Company; regular 
quarterly dividend of oneand-one-half per cent on the preferred 
stock, payable January 2 to stock of record December 22. Ameri- 
can Cities Railway and Light Company; regular quarterly divi- 
dend of one-and-one-half per cent on the preferred stock, payable 
January 1 to stock of record December 21. Massachusetts Light- 
ing Companies; regular quarterly dvidend of one-and-one-half 
per cent, payable January 15 to stock of record January 1. Bos- 
ton and Worcester Electric Companies; $1 per share on the pre- 
ferred stock, payable January 1 to stock of record December 26. 
Capitol Traction Company; quarterly dividend of one-and-one-half 
per cent, payable January 1. Continental Passenger Railway; 
semi-annual dividend of $3, payable December 30. Germantown 
Passenger Railway; quarterly dividend of $1.311%4,, payable Jan- 
uary 5. Honolulu Rapid Transit and Land Company; quarterly 
dividend of one per cent on the common and three per cent 
on the preferred, both payable December 31. Manila Electric 
Railroad and Light Company; quarterly dividend of one per cent, 


ket, 


payable December 31. Massachusetts Electric Companies; pre- 
ferred stock dividend of $1, payable January 1. Philadelphia 
Company; quarterly dividend of one-and-one-half per cent, pay- 


able February 1 to holders of record January 2. Rochester Rail- 
way Company; quarterly dividend of one-and-one-fourth per cent, 
payable December 31. Stark Electric Railroad; quarterly divi- 
dend of three-fourths of one per cent, payable January 1. Toronto 
Railway Company; quarterly dividend of one-and-one-half per 
cent, payable January 2. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 12. 


New York: Closing. 
Allis-Chalmers common ..............e000- 15% 
Allis-Chalmers preferred ............e.e000- 4834 
Brookivn Rapid Transit... 2:...60..66.226%0% 58 


American Telephone and Telegraph Company 127% 


GeNEYAl MIBOWIC: csiicwsnsnaduaS edn sce hesane 157% 
Interborough-Metropolitan common ........ 184 
Interborough-Metropolitan preferred ....... 4336 
Ranges County Mlle ss vss aussscaweseu.eses 126 
Mackay Companies (Postal Telegraph and 
CADIC) GORIMNON: 566 in ik. odsdes0weSees sbae 73% 
Mackay Companies (Postal Telegraph and 
CARI): PEETRITER scdiws se dese Geenikes eas 69 
Manhattan TLCvVAted oi e0 sic wsiew wesw siswciets 149% 
Metropolitan Street Railway............... 33 
New York and New Jersey Telephone..... 110 
Western Union (ex-dividend)............... 66% 


Westinghouse Manufacturing Company..... 86 
At a special meeting of the Edison Electric Illuminating Com- 
pany of Boston, held December 18, stockholders voted to increase 
the capital from 126,436 to 136,161 shares. This new issue of 
9,725 shares will be offered to stockholders of record December 18 
for subscription at $215 a share—the price determined by the 
Massachusetts Gas Commission—on the basis of one new share 


for each thirteen shares now held. Subscription books close 
January 15 and subscriptions are payable as follows: One hun- 
dred dollars on February 1 and $115 on May 3, 1909. Subscrip- 


tions for the new shares of the Edison Company of Boston will 
be received at the Old Colony Trust Company. Interest at the 
rate of four per cent per annum will be allowed on the first in- 
stallment ($100 per share) from February 1 to May 1, 1909. Sub- 
scribers may prepay the second installment ($115 per share) on 
February 1, 1909, in which case interest will be allowed thereon 
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at the rate of four per cent per annum from February 1 to May 1, 
1909. Shares not subscribed for will be sold at auction. 

For the last month gross earnings of the Brooklyn Rapid 
Transit have shown a decided improvement over the corresponding 
days last year. Since December 1 this increase has been running 
at the rate of $1,000 a day. 

For the first three months of the current fiscal year, which 
began July 1, gross earnings showed a sharp falling off, compared 
with the same quarter of 1907, the decrease slightly exceeding 
six per cent. It was not until November 1 that earnings began to 
break even with last year, and only within three weeks that a 
noticeable gain has been shown. 

It is probable that for the six months, to end the last of this 
month, the company will show a decrease in gross of about four 
per cent. 

Like many other trolley systems, however, Brooklyn Rapid 
Transit has been remarkably successful in cutting down its 
operating expenses during the last six months. The economies 
effected have been strictly legitimate and have in nowise resulted 
in sealing down the standard of maintenance. As a result net 
earnings are on a practical parity with last year. 

It is understood that the floating debt of $4,000,000 on 
June 30, the close of the fiscal year, has been cut down over 
$1,000,000, and there is a strong probability that it will be cut 
nearly $2,000,000 more by the close of the fiscal year. The com- 
pany is in no need of financing and is able to take care of its 
eurrent construction requirements out of net earnings. 


Boston: Closing. 
Edison Electric Illuminating............... 250 
Massachusetts BieeCtric: oc.iicse seis é eo cores 5714 
New England Telephone. ..... ...0.0...00c.008 126% 
Western Telephone and Telegraph pref.... 79 

Philadelphia: Closing. 
Electric Company of America.............. 11 
Electric Storage Battery common.......... 44 
Electric Storage Battery preferred.......... 44 
Philadelphia: WICCUWIC, 50:6. sees: cetece sine wales 11 
Philadelphia Rapid’ Transit ........06..2.5:6 cesc0% 21% 
United Gas Improvement.................. 91 

Chicago: Closing. 
Chicheo “TELEPHONE! 6 ciceiesipee ss 0 eisie ee bars 127 
Commonwealth WGIGON ~ 6s.:6.6 6:< case coo seers 106 
Metropolitan Elevated preferred........... 52 
National Carbon COMMON. .......ccessscece 8514 
National ‘Carbon (preferred ........6..00:. c66< ee 112 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

SABIN, WIS.—The Mill Creek Telephone Company has been 
incorporated. 

HURON, S. D.—F. H. Kent and others have secured a tele- 
phone franchise at Huron. 

BELLO, TEX.—The Bello Telephone Company has been in- 
corporated by Charles Wild and others. 

DISNEY, NEB.—The Spring Ranch Telephone Company has 
been incorporated with a capital of $5,000. 

KALISPELL, MONT.—The farmers near Kalispell are making 
an effort to have a local telephone system. C. 

ESSEX, I[OWA—The Farmers’ Telephone Company has been 
incorporated with a capital stock of $15,000. 

NEOSHO, MO.—The Farmers’ Union Telephone Company has 
been incorporated by J. B. Graves and others. ar. 

ADA, OKLA.—The Farmers’ Independent Telephone Company 
has been granted a telephone franchise for Ada. 

LADORA, IOWA—The Farmers’ Mutual Telephone Company 
has been incorporated with a capital of $20,000. 

CARNEGIE, OKLA.—The Carnegie Telephone Company has 
been incorporated with a capital stock of $10,000. 

LEBANON, WIS.—The Lebanon Telephone Company has 
been incorporated with a capital stock of $10,000. 

LADORA, IOWA—The Farmers’ Mutual Telephone Company 
has been incorporated with a capital stock of $20,000. 

IPSWICH, S. D.—The Union Township Telephone Company 
has been incorporated with a capital stock of $10,000. 

NEW KENT, VA.—A company with a capital stock of $5,000 
has been formed to build a telephone system in New Kent. 

CLARINDA, IOWA—The Clarinda and Bethesda Telephone 
Company has been incorporated with a capital stock of $1,000. 

MARSHALLTOWN, IOWA—The Farmers’ and Merchants’ 
Telephone Company has been incorporated with a capital stock 
of $250,000. 

COOPERTON, OKLA.—The New State Telephone Company 
has been incorporated with a capital stock of $25,000 by W. C. 
Winnsworth and others. FP. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


SEATTLE, WASH.—W. S. Boody and others have applied 
for a subway street-railway franchise in Seattle. 


GUADALAJARA, MEXICO—The Compania de Tranvias, Luz 
y Fuerza of Guadalajara, has increased its capital stock from 
$3,000,000 to $8,500,000. Andres Bermejillo is president. D. 


TORREON, MEXICO—The new electric power plant which 
the Lerdo & Torreon Electric Railway Company is erecting at a 
cost of $400,000 will soon be finished. The company will also 
make other extensive improvements. D. 


ORIZABA, MEXICO—The Compania Empresa Electrica will, 
it is reported, expend $300,000 in the construction of a system of 
electric railways at Orizaba. The company was recently organ- 
ized and is composed of local capitalists. D. 


BUCK, ILL.—The Egyptian Steam and Electric Railway Com- 
pany of Buck has been incorporated to construct and operate a 
railway from East St. Louis to Metropolis, Ill. The capital stock 
is $5,000 and John Edmonds is one of the incorporators. 


TACOMA, WASH.—The Cle Elum-Roslyn Railway and Power 
Company of Cle Elum, incorporated by Frank S. Farquahar and 
W. E. Farquahar, with a capital stock of $100,000, will construct 
and operate an electric interurban railway between Roslyn and 
Cle Elum. 


MEXICO CITY, MEXICO—The Mexico Tramways Company 
has been authorized by the Federal Government to convert its 
existing mule-car lines to electric traction and operate them as 
part of ts local electric-railway system. The improvements will 
be made immediately. D. 


BAYONNE, N. J.—Civic organizations of Staten Island and 
Bayonne are considering a rapid transit scheme whereby it is 
proposed to construct a surface electric line from Perth Amboy 
to Port Richmond, then to tunnel the Kill von Kull to the Jersey 
Central Station in Bayonne, and eventually reach Manhattan by 
the Hudson River tunnel. 


HERMOSILLO, MEXICO—It is reported that the branch line 
of the Sonora Railroad, which runs from La Union to Hermosillo, 
is to be sold to a local company and that it will be converted 
to electric traction. Negotiations have not yet progressed to a 
point when a definite announcement of the sale of the road can be 
made, but it is said that there is little doubt that the transac- 
tion will be consummated. The branch line runs up the canyon 
of the Sonora River and is said to be unprofitable as now 
operated. m0 


LANCASTER, PA.—The property of the Philadelphia, Coates- 
ville & Lancaster Electric Railway Company, which has defaulted 
payment on the interest of its first mortgage bonds for $600,000, 
recently due, will be sold on December 30. It is understood that 
this is a step in the acquirement of the franchise by the Cones- 
toga Traction Company, which operates the trolley system of 
Lancaster County, and that as soon as it gets a title to it it will 
extend its Christiana line through to Parkersburg, to connect with 
the line to Philadelphia. 


LITTLE ROCK, ARK.—A charter has been granted to the 
Helena, Parkin and Northern Railway Company, which proposes 
to build a line of railway, fifty miles in length, through St. 
Francis, Cross and Poinsett counties. The line begins at Whit- 
more, in St. Francis County, and extends to Marked Tree, in 
Poinsett County. The capital stock of the company is $350,000, 
of which amount $100,000 has been subscribed. It is reported 
that everything is in readiness to begin work at once. The 
incorporators are headed by T. E. Hare. 


MEXICO CITY, MEXICO—The Arizona Mercantile Transpor- 
tation and Smelter Company, which operates mines and smelters 
at Silver Reef, Ariz., has taken preliminary steps to obtain a 
concession from the Mexican government for building a railroad 
across a section of Mexican territory to reach St. George’s Bay, 
a proposed deep-water harbor situated in the extreme upper end 
of the Gulf of California. The project is an ambitious one and 
contemplates the building of an electric railway 160 miles long, 
to run from Maricopa, Ariz., across the lower part of that terri- 
tory and into Mexico to the prospective deep-water terminus. 
The company’s plans also include the establishment of extensive 
port facilities at St. George’s Bay, making it the outlet for the 
export traffic of a large section of the Southwest. D. 

GUADALAJARA, MEXICO—The preliminary survey for the 
proposed electric railway which the Soledad Development Com- 
pany is to build to the Mezquital del Oro mining district, in the 
state of Zacatecas, is nearly finished, and it is declared by the 
promoters of the enterprise that the construction of the line 
will soon begin. Application has been made to the government 
of the state of Jalisco for a concession for that part of the line 
that is to run through that state, and similar application will 
be made to the government of the state of Zacatecas for the 
remaining portion. The line will be about seventy-five miles 


long and will traverse a territory that is thickly populated. A 
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hydroelectric plant will be installed on the Santiago River, and 
power for the line will be obtained from thaf source. The par- 
ticular object of the proposed road is to afford a transportation 
outlet for the Mezquital del Oro mining district. D. 


MEXICO CITY, MEXICO—It was given out by Dr. F. S. 
Pearson, president of the Mexico Tramways Company, on the 
occasion of his recent visit, that a general programme of improve- 
ments for the local system of electric street railway has been 
discussed with the government officials and arrangements com- 
pleted to expend, within the next three years, about $5,000,000 
gold. This sum is to be used principally in the construction 
of new lines in different parts of the city and in adding equip- 
ment for both passenger and freight service. D. 


PERSONAL MENTION. 


MR. A. B. DU PONT, former president of the Municipal 
Street Railway Company of Cleveland, O., has been retained by 
the company as consulting electrical engineer. 


MR. A. G. PERRY has been appointed manager at North 
Vancouver, B. C., for the British Columbia Electric Street Rail- 
road Company in place of W. B. Bunbury, who has resigned. R. 


MR. WALTER E. HOLLOWAY, after twenty years’ service 
with the Safety Insulated Wire and Cable Company, of New 
York city, will leave the position of general purchasing agent for 
the company, January 1, to enter into business for himself. 


MR. W. R. BONHAM has been appointed sales manager for 
Cook County, Illinois, for the Electro-Dynamic Company, Bayonne, 
N. J., representing this company’s full line of special and stand- 
ard inter-pole motors. Mr. Bonham’s headquarters are in the 
Monadnock Building, Chicago. 


MR. HERBERT E. STONE has just become connected with 
the Dearborn Drug and Chemical Works as manager of sales in 
the eastern department, with headquarters in New York city. 
Mr. Stone was formerly president of the N. A. S. E., and recently 
manager of the Pittsburg office of the Chapman Valve Company. 


MR. S. M. MANIFOLD, York, Pa., has removed to Morris- 
town, N. J., accepting a position as general manager of the Mor- 
ris County Traction Company, which connects the cities of Morris- 
town, New Brunswick, Elizabeth and Orange. Mr. Manifold is 
a well-known and able railway man and was at one time general 
manager of the York Railways Company. O. 

MR. W. D’A. RYAN, illuminating engineer for the General 
Electric Company, delivered a lecture on “Light and Illumination” 
on December 11 at the Memorial Hall, Minneapolis, Minn., under 
the auspices of the Minneapolis Electric Club. His address treated 
of illumination in general, describing and illustrating in particular 
the color values of the different illuminants and the effects of 
wall colorings. 

MR. WILSON S. HOWELL, general manager of the Electrical 
Testing Laboratories of New York city, was a recent visitor to 
Chicago, in conference with the many interests with which this 
progressive enterprise is identified. So greatly has the work 
of the laboratories been extended, the value of scientific testing 
being conceded, that the possibility of further extension is being 
considered by those in charge of the work. 


MR. FRANK J. DUFFY, manager of the Beaumont (Texas) 
Traction Company for several years, will leave Beaumont to make 
his headquarters in Natchez, Miss. The Natchez Street railway 
and lighting plant, the Jennings, La. lighting plant and the 
Beaumont Street railway are all under the same control, and 
Mr. Duffy will have general supervision over the Beaumont prop- 
erty in the future, but will resign active management. Mr. M. B. 
Rhoads of Key West, Fla., will succeed Mr. Duffy at Beaumont. 

MR. KINGSLEY L. MARTIN, of Brooklyn, N. Y., has been 
appointed chief engineer of the Bridge Department of New York 
city, in place of Colin M. Ingersoll, resigned. Mr. Martin’s salary 
will be $10,000 a year. At the request of Mayor McClellan and 
Bridge Commissioner Stevenson, Mr. Ingefsoll has agreed to re- 
main with the Bridge Department in the capacity of consulting 
engineer. Mr. Martin was selected for the position of chief 
engineer because of the record he has made as engineer in charge 
of the Brooklyn and Williamsburg Bridges. He was born in 
Brooklyn in 1869, and is a son of C. C. Martin, formerly chief 
engineer and superintendent of the Brooklyn Bridge. He was 
educated in the Polytechnic Institute, of Brooklyn, and was 
graduated with the degree of M. E. from Stevens Institute of 
Technology. After serving for a short time on the engineering 
corps of the East River Bridge Company, Mr. Martin was ap- 
pointed assistant engineer of the Brooklyn Bridge. He had 
charge of terminal reconstruction on the Brooklyn side, and of 
much of the railroad work, the local road at that time being 
operated by the city. He was made assistant engineer on the 
Williamsburg Bridge in 1896, and was connected with the Man- 
hattan foundation and anchorage work. He was later appointed 
resident engineer in charge of construction work, including all 
the mill, shop and field work. 
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ELECTRIC LIGHTING. 


(Special Correspondence.) 


ALVIN, TEX.—E. B. Hill has secured a twenty-five-year elec- 
tric-light franchise at Alvin. 


MACON, GA.—The city is considering the erection of an 
electric-light plant in Vineville. 

TENAHA, TEX.—Lemuel Hill has been granted a franchise 
for installing an electric-light plant. 


VILLISCA, IOWA—F. P. Tyler has been granted an electric- 
light and power franchise at Villisca. 1 

RYAN, OKLA.—A vote is to be taken on the issuance of 
bonds for an electric-light plant for Ryan. 


DANVILLE, ARK.—The Danville Electric Company has been 
incorporated with a capital stock of $10,000. 


TACOMA, WASH.—On December 26 Tacoma will vote on a 
proposition to issue bonds for a power plant. PP. 


MINCO, OKLA.—The city of Minco will vote on the issuance 
of bonds for the construction of an electric-light plant. 


KEARNEY, NEB.—The Kearney Water and Electric Power 
Company has been incorporated with a capital stock of $310,000. 


BERGEN, N. Y.—At a village election held in Bergen it was 
decided to issue bonds for $6,000 for an electric-lighting system. 


EMPORIA, KAN.—The Emporia Electrical and Gas Lighting 
Company has been incorporated with a capital stock of $100,- 
000. 


KEARNEY, NEB.—The Kearney Water and Electric Power 
Company has been incorporated with a capital stock of $310,- 
000. P 


NASHVILLE, ARK.—J. C. Stephenson has a contract for fur- 
nishing Nashville with electric light, and a plant will be installed 
at once. -. 


ELBERTON, GA.—The city is considering improvements to 
its electric-light plant, including raising of dam and installation of 
larger dynamo. 


EUFAULA, OKLA.—The pioneer Electric and Power Com- 
pany has been incorporated with a capital of $9,500, by C. E. 
Foley and others. 

WORDEN, ILL.—A special election was held in Worden to 
vote on the issuance of $12,000 in bonds to build a municipal 
electric-light plant. 

MT. AYR, IOWA—The town of Mt. Ayr is the last county 
seat of Iowa to install electric lights. A $20,000 power plant is 
now nearing completion. 


FARWELL, MICH.—The election on the proposition to bond 
the village for $3,000 for the erection of an electric-light plant 
earried by sixty-two to nineteen votes. 

LOS ANGELES, CAL.—The Burrows Wave Power and Elec- 
tric Company has been organized with a capital of $75,000, by 
E. E. Beazley, H. C. Scheurer and John H. Forsythe. 


BRUCE, WIS.—The new $15,000 municipal hydroelectric 
plant built for the town of Bruce by the Central Construction 
Company of Oshkosh has been successfully started up. 


LEESVILLE, S. C.—The Brodie Light and Power Company 
has been incorporated with $10,000 capital stock by Furman E. 
Brodie and Claudia E. Brodie, both of Leesville, and C. P. Quat- 
tlebaum, Conway, S. C. 





NORCROSS, GA.—The city is having specifications prepared 
for an electric-light plant and will want bids on machinery. 
Five thousand dollars in bonds was recently reported voted. 
T. E. Johnson is mayor. 


CARMI, ILL.—The plant of the Olney Electric Light and 
Power Company has Wurned, leaving the city in darkness for 
at least a month. The loss is $24,000, with $17,000 insurance. 
The cause of the fire is unknown. 


MARINETTE, WIS.—The Iron Mountain Electric Light Com- 
pany has taken action to purchase the Twin Falls waterpower 
plant on the Menominee River. It will be developed at a cost 
of $50,000 and the power will be transmitted to Iron Mountain 
to light that city. 


MARENGO, ILL.—Fred A. Rispen, who held the lease and 
management of the city electric-light plant for a term of years, 
has made an assignment, declaring that its operation was a 
losing undertaking. Following his affidavit he was appointed to 
manage the plant for the city for a time. 


LYNCHBURG, VA.—Virginia and Northern capitalists pro- 
pose the organization of a company, probably capitalized at 
$1,000,000, to build a waterpower electric plant on Staunton 
River, twenty-five miles south of Lynchburg. The plan includes 
the construction of a concrete dam costing $350,000 and the trans- 
mission of electricity to Lynchburg and other cities. 
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CHARLOTTE, N. C.—B. H. Hardaway of Columbus, Ga., has 
been awarded the contract by the Southern Power Company, a 
$10,000,000 concern of Charlotte, to build a dam across Broad 
River at Ninety-nine Islands, S. C., for a 16,000-horsepower 
electrical plant. The contract price was $650,000. This dam 
will be the largest structure of its kind in the South. 


KILBOURN, WIS.—The Southern Wisconsin Power Company 
has agreed to give the village 133 horsepower free of charge 
for twelve hours each day, for all time, to move the village 
plant to higher ground or fill where it now stands, to install 
pumps of sufficient capacity and connect the mains. This will, 
it is believed, end the fight between the company and the village. 


JEFFERSON COUNTY, W. VA.—Fred H. Stith of Lexington, 
N. C., plans the organization of corporation to develop water- 
power and build electric plant for transmitting by electricity 
a minimum of 1,000 horsepower from property on the Potomac 
River in Jefferson County. Surveys are now being made. About 
$300,000 is to be expended and the establishment of Portland 
cement plant is also proposed. 


LEGAL NOTES. 
Conducted by J. L. Rosenberger, LL.B. 


ELECTRIC-LIGHT STATION A MANUFACTORY—Is or is 
not an electric-light station, with the usual equipment of boilers, 
engines, and dynamos, a manufactory, within the meaning of a 
restrictive covenant and “scheme” intended to exclude manufac- 
tories from a residence district? This was the important ques- 
tion in the case of Scrymser vs. Seabright Electric Light Com- 
pany, 70 Atlantic Reporter, 977. In deciding it, the Court of 
Chancery of New Jersey says that, in its judgment, it is useless 
to go into speculative questions as to the nature of electricity 
or the nature of the product, if there be a product, of the elec- 
tric plant in question. At different periods in the history of 
electrical discovery very different views have been entertained 
on this subject. At one time this plant might have been re- 
garded as a manufactory of a “fluid.” More recently it might 
be deemed to be turning out electrons or ions. This electric- 
light station, with the necessary incidents attending its operation, 
is, in the court’s judgment, as clearly a manufactory, within the 
meaning of this protective covenant, as it is a manufactory 
within the meaning of the mechanic’s lien law. It may be con- 
ceded that when this particular covenant was framed and _ build- 
ing “scheme” was promulgated, about thirty-five years ago, the 
“manufacture” of electricity in electric-light stations was un- 
known. But in view of the annoyance and discomforts which 
it was the intention of the scheme to exclude from the large 
residential district in question, no distinction can be drawn be- 
tween manufacturing businesses which were in existence when 
the scheme was promulgated, and manufacturing businesses 
which might thereafter come into existence. 


DEMAND OF SPECIAL PRIVILEGES NOT FAVORED— 
While a telephone line was being constructed by a mutual com- 
pany it became apparent that one wire would be inadequate 
for the service, and another wire was placed along the same 
route to the home of one of the subscribers for stock in the 
company. Both wires were run to his telephone, where a switch 
belonging to him was installed by which he was enabled to 
use either wire. The then president of the company testified 
that he agreed to put in the switch with the understanding 
that if the board of directors disapproved of it the party should 
take it out. The board of directors disapproved of it and or- 
dered the switch disconnected. But the party reconnected it 
and threatened to do so as often as disconnection should be 
made. In a suit to enjoin the party from thus interfering with 
the line, the Supreme Court of Nebraska affirms a judgment in 
the company’s favor. The Supreme Court commissioners, who 
prepared the opinion in the case, say, Red Line Mutual Tele- 
phone Company vs. Pharris, 117 Northwestern Reporter, 995, 
that they cannot see any particular reason why special privilege, 
if it might be called such, should be given to the defendant. The 
other patrons of the company paid the same amount as he did 
and were connected directly with but one line. At most, the 
contract was that adequate means of communication with the 
patrons of the company should be given to the defendant. The 
contract would not permit him perpetually to maintain his switch. 
Conceding that the contract contemplated but one line, it was 
not violated by the construction of two wires along the line, 
even though for convenience the wires were given different 
names and were connected at a central office when desired. The 
demoralizing effect of the defendant’s maintenance of the switch 
was not a matter of conjecture, but was apparent from the 
evidence in the case, as one witness testified that it tended to 
make the line inefficient, hard feelings, trouble and discord on 
the line. The proper and businesslike conduct of the affairs of 
the company seemed to demand that this switch be removed, 
and with the company’s purpose to remove it the courts would 
not interfere, but, necessity demanding it, would render as- 
sistance. 
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PROPOSALS. 


POST OFFICE AT POUGHKEEPSIE, N. Y.—An electric sys- 
tem of a rather elaborate nature has been planned for the United 
States Post Office at Poughkeepsie, N. Y. Postmaster Sherrill 
has received the complete specifications from the office of the 
Supervising Architect at Washington, and is inviting bids for 
the installation. 


POSTOFFICES AT MURFREESBORO, TENN., AND GAINES- 
VILLE, FLA.—The office of the Supervising Architect, Washing- 
ton, D. C., will receive sealed proposals until January 9 for the 
construction (complete) of the United States postoffices at Mur- 
freesboro, Tenn., and Gainesville, Fla., in accordance with specifi- 
cations which may be had at the office of the respective post- 
masters and at the office of the Supervising Architect. 


POST OFFICE AT ANDERSON, S. C.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed 
proposals until January 23, for the construction complete (in- 
cluding plumbing, gas piping, heating apparatus, electric conduits 
and wiring) of the United States Post Office and Court House at 
Anderson, S. C., in accordance with specifications, which may be 
obtained from the custodian of site at Anderson or at the office 
of the Supervising Architect. 


DATES AHEAD. 


American Roentgen-Ray Society. Annual meeting, New York 
city, December 28-30. 
American Association for the Advancement of Science. 
nual meeting, Baltimore, Md., December 28-January 2. 
Western Society of Engineers. Next meeting, Chicago, IIl., 
January 5, 1909. 


An- 


Chicago Electrical Show. Coliseum, Chicago, Ill, January 
16-30, 1909. 

Northwestern Electrical Association. Annual meeting, Mil- 
waukee, Wis., January, 1909. 

American Association of Electric Motor Manufacturers. Next 


meeting, January, 1909. 


INDUSTRIAL ITEMS. 


THE TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn., dresses Trumbull Cheer for December 
in Christmas colors. This issue has some shop notes which will 
interest. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, in a supple- 
ment to its general catalogue No. 7, shows new improvements in 
overhead line material, mine hangers, car equipment, special- 
ties, ete. 

THE GREGORY ELECTRIC COMPANY, Chicago, IIl., is dis- 
tributing a comprehensive bargain sheet of apparatus carried in 
stock at its works. The list includes everything from miscel- 
laneous supplies to steam engines and alternators. 


THE NEW YORK INSULATED WIRE COMPANY, New 
York, N. Y., has placed on the desks of its friends calendar 
blotters with a few lines describing the manufacture and ad- 
vantages of its rubber products for electrical insulation. 


F. B. BADT & COMPANY, Monadnock Block, Chicago, elec- 
trical engineers and experts, who are the western agents for 
Weston instruments and Ward Leonard rheostats, have also been 
appointed western sales agents for “Polar” flaming-are lamps. 


THE ELECTRIC CONTROLLER AND MANUFACTURING 
COMPANY, Cleveland, Ohio, describes motor-control matters on 
those pages of its monthly, Common Sense, for December, which 
are not devoted to the epigrammatical writings of David Gibson. 

THE NATIONAL BRAKE AND ELECTRIC COMPANY, Mil- 
waukee, Wis., has a handsome illustrated bulletin, No. 386, ex- 
plaining the advantages and economies of compressed air for 
industrial service, and describing compressors and controlling ap- 
paratus for motor-driven stationary and portable installations. 

HARVEY HUBBELL, INCORPORATED, Bridgeport, Conn., 
has brought out a new ceiling socket equipped with the pull- 


switch feature, listed as Hubbell ceiling socket No. 35,032. The 
fixture is designed primarily for the tungsten lamp, and will 


sustain successfully the weight of the heaviest lamp and shade. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., de- 
scribes the Buffalo fan system of heating, ventilating, humidify- 
ing and drying, in a handsome book it issues as Catalogue 197. 
A large part of the book is devoted to some very useful data 
on the heating and ventilating of public, industrial and other 
large buildings. 

THE AMERICAN CONDUIT MANUFACTURING COMPANY, 
Pittsburg, Pa., announces that it has completed a large addition 
to its factory, which is equipped with up-to-date machinery, and 
is making thorough preparations to manufacture an improved 
flexible, non-metallic conduit. Patents are being taken out to 


cover these improvements. 
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THE MOHAWK ELECTRIC COMPANY, Albany, N. Y., manu- 
facturers of Rollinson electrical specialties, issues a catalogue 
describing its alternating and direct-current bell ringers, designed 
to take the place of batteries in providing a low-voltage current 
supply for the operation of signal apparatus, deriving power from 
commercial current mains. 


THE WORCESTER ELECTRIC MANUFACTURING COM- 
PANY, Worcester, Mass., in its catalogue No. 8 describes its 
line of knife switches, switchboards, panel boards and fuse 


blocks for light, power and railway service on both direct and 
alternating-current circuits. The lists are complete with illustra- 
tions, dimensions and prices. 


THE NORTHERN ELECTRICAL MANUFACTURING COM. 
PANY, Madison, Wis., devotes its leaflet No. 148 to Northern 
motors for hoisting service. These motors are compact, simple, 
rugged and economical. The company’s standard spherical motor 
is described in Bulletin No. 50, and Northern box-type motors are 
illustrated in Bulletin No. 32. 


THE AMERICAN STEAM GAUGE AND VALVE MANU: 
FACTURING COMPANY, 208-220 Camden Street, Boston, Mass., 
has issued its 1908 illustrated catalogue of gauges, valves, in- 
dicators and kindred appliances for governing, indicating, meas- 
uring, recording and controlling steam, water, air, gas, oil, am- 
monia and all other pressures. 

THE SPRAGUE ELECTRIC COMPANY, 527-531 West Thirty- 
fourth Street, New York city, is sending out literature relating 
to the Sprague electric shovel. The manufacturer declares thai 
this shovel can be used on mono-rails, bridge cranes or gantrys, 
on stiff-leg derricks, unloading towers, ete. By its use the second 
man required with a steam rig is entirely dispensed with. 

THE J. L. SCHUREMAN COMPANY, Chicago, has prepared 
a convenient filing form for its bulletin pages, which allows the 
sheets to be added from time to time following the introduction 
of new controlling devices. On the pages already available are 
listed Schureman self-starters, drum-type reversing switches, 
elevator controllers, pump starters and motor controllers. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, 
Cal., in the November issue of its litthe monthly, Hot Points, 
announces that the branch office formerly maintained by the com- 
pany in Chicago has developed into a complete factory, which is 
located at 63-65 West Washington Street, and invites its custom- 
ers and friends to call and inspect the plant at their convenience. 

THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is 
sending to its friends, the central-station operators, some “hard 
facts” and some interesting data on the saving effected by the 
use of tungsten lamps on lighting circuits. The moral of the 
striking folder is to the effect that economy at the illuminant 


means proportionately greater capacity of a given generating 
outfit. 

THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
has published an interesting article devoted to “The Theft oi 


Current—How to Prevent It, and How to Simplify the Testing 
of Meters.” This article is reproduced in a handsome booklet, 
and should be of great interest to contractors and central-station 
operators. Copies will be furnished to those interested upon 
request. 

THE MINNEAPOLIS ELECTRIC EQUIPMENT COMPANY, 
Minneapolis, Minn., in its “Red Book of Bargains—Everything 
Electrical,” lists a large variety of electrical apparatus actually 
in stock at the works and ready for immediate shipment. In- 
cluded in the catalogue are all kinds of motors, generators, trans- 
formers, switchboards, electric lighting fixtures and supplies, and 
measuring instruments. 


THE WESTERN ELECTRIC COMPANY, New York city, has 
issued a price list of “Galvaduct” conduit, couplings and elbows. 
This product, used in interior conduit work, has an enameled in- 
terior which presents a smooth raceway for electrical conductors, 
and an electro-chemically galvanized exterior which cannot be 
defaced. “Galvaduct” can be imbedded in concrete without the 
fear of any injurious effects. 


THE GOLD CAR HEATING AND LIGHTING COMPANY, 
New York city, announces that the interference relating to elec- 
tric heaters having junction boxes, between an application of 
James F. McElroy, and the patent granted to Edward E. Gold, 
No. 850,924, dated April 23, 1907, has been decided by the Patent 
Office in favor of Edward E. Gold, by reason of an abandonment 
by McElroy of his claim of priority. 

THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Conn., describes “Femco” tungsten and carbon-incan- 
descent lamps and “Femeo” reflectors, in bulletin No. 8. To 
quote the bulletin: “From the Goddess of Liberty guarding the 
portals of the new world to the greatest floating dry-dock in 
the world—the Dewey, at Manila—Uncle Sam is using ‘Femcos.’ 
There must be a reason. There is, and it’s this: The ‘Femco’ 
offers a guaranteed uniform quality, prompt delivery and unfailing 
courtesy.” 
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THE CUTLER-HAMMER MANUFACTURING COMPANY, 
Milwaukee, Wis., through its Chicago manager, R. M. Van Vleet, 
advises that owing to the increase in business in both controller 
and specialty departments, it has been found necessary to secure 
larger local offices and that two additions have been made to 
Mr. Van Vleet’s force: Horace L. Dawson as an engineering aid, 
and F. G. Horle as a member of the sales force. 


THE K. McLENNAN COMPANY, Chicago, 
manufacturers of Gale’s commutator compound, report a con- 
stantly increasing demand for their products. As is well known 
this compound is extensively used by dynamo and motor users, 
not only in the United States, but in almost every portion of the 
civilized globe. The company will submit samples and full par- 
ticulars to anyone who may not be familiar with this product. 


QUEEN & COMPANY, INC., Philadelphia, Pa., issue a three- 
leaf folder descriptive of their portable voltmeters and ammeters, 
the list being complete with code, range of scale, sensibility and 
price. The instruments listed are of the permanent magnet type, 
moving coil system, for direct-current only. They are the result 
of many years’ experience in making high-grade scientific and 
iesting instruments. The accuracy of calibration is one-fifth of 
one, per cent. 


THE ELECTRIC SUCTION SWEEPER COMPANY, New Ber- 
lin, O., is distributing some literature describing and illustrating 
its electrical suction sweeper. This apparatus is a combined 
sweeper and vacuum cleaner and is handled as easily as an ordi- 
nary carpet-sweeper. Attachments are provided which remove 
dust or dirt from under stationary or heavy articles, and also 
from elevated objects, such as pictures, moldings, wall coverings 
and upholstered furniture. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, 
Boston, Mass., has issued a telephone section of its nineteenth 
edition catalogue, in which it describes and illustrates the ex- 
tensive and practical line of telephone apparatus of its manu- 
facture. The convenient styles of equipment admit a wide range 
of choice and meet many special needs. This catalogue is espe- 
cially arranged to help the architect and contractor in the work 
of specifying and ordering, related subjects being near at hand. 


THE HORNBERGER TRANSFORMER COMPANY, Lafayette, 
Ind., has prepared a bulletin and price list of its standard lighting 
iransformers, which are made up to sizes with a capacity of 200 
kilowatts. Silicon-alloy steel is exclusively used in the manu- 
facture of the modified type of these apparatus. As this improved 
steel was used in these transformers almost two years ago, the 
manufacturers feel that their pioneer experience with the 
terial has been of great service in securing refinement of design. 


THE UNION ELECTRIC LIGHT AND POWER COMPANY, 
St. Louis, Mo., has prepared a really handsome bulletin to be sent 
to its local customers, describing and illustrating in detail the 
varied line of electrical heating devices that are now on the 
market. Specifications and price are given in each case. The 
company maintains a continuous electrical exhibition of these 
devices at its show rooms, Tenth and St. Charles Streets, and 
also offers customers a free trial of any piece of apparatus in 
their homes. 


GEORGE W. JACKSON, INC., Chicago, has brought out a 
souvenir booklet of its disposal station department that is of 
unusual typographical excellence and technical and popular in- 
terest. The methods of carrying off city waste, excavation spoil, 
refuse and snow from the congested downtown district of Chi- 
cago by means of the freight tunnel system and river scows 
are described and illustrated and will prove an absorbing chapter 
for one who is interested in the great and peculiar problems un- 
dertaken by this corporation. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has compiled a practical guide for transformer testing which is 
simply written and diagrammed so as to be of service to the 
practical central-station operator. The guide contains accurate 
directions for making the usual insulation, copper-loss, core-loss, 
impedance, ratio, polarity, heat and regulation tests, as well as 
an amount of useful data in connection with these determina- 
tions. Bulletin No. 1109 illustrates the line of engine-driven 
multiphase alternators manufactured by the Fort Wayne Electric 
Works. 

THE AMERICAN BOILER ECONOMY COMPANY, North 
American Building, Philadelphia, has prepared a handsomely exe- 
cuted treatise describing the Copes boiler-feed regulator. In 
turn, the several advantages to be gained by automatic regula- 
tion are taken up, such as protection to the boiler,’ protection 
to the engine or turbine, saving of cylinder oil, lessened fric- 
tion and wear in the engine, higher efficiency of super-heaters, 
higher efficiency of engines and turbines, and greater economy 
from exhaust steam feed-water heaters and fuel economizers. 
The engineering considerations of these points are brought out 
fully, bull’s-eye charts from recording thermometers being shown, 
for instance, to demonstrate the fuel-saving realized by holding 
the feed always equal to the evaporation. In addition there are 


the well-known 
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numerous illustrations showing installations of Copes regulators, 
also the manner of operation and construction of the regulator 
and of the Copes pump governor employed to insure a constant 
excess of pressure in the feed line. This appliance is especially 
valuable in large plants where the water level must be main- 
tained in a great number of boilers and should be of interest 
to consulting, designing and managing engineers. 


THE COMMONWEALTH EDISON COMPANY, Chicago, main- 
tains its repair shops at 76 Market Street, which are said to be 
one of the largest and best-equipped repair shops in the world. 
The company is in a position to handle any kind of repair work, 
whether mechanical or electrical. The completeness of the equip- 
ment, it is stated, guarantees lowest costs, while the facilities 
for turning out work quickly are exceptonal. Temporary motors 
will be installed, when required, so that the service will not be 
interrupted. Repair work of any kind will be called for and 
delivered without extra charge. 


J. B. TAYLOR & COMPANY, New York, have been incor- 
porated under the laws of the state of Delaware, with a capital 
stock of $500,000, for the purpose of entering the field of en- 
gineering, construction, reorganization and the financing of street 
railway, steam railroads, water works, gas, electric light and 
organization propositions. The company has offices in the Hud- 
son Terminal Building. Taylor & Company have already secured 
a contract to build the Sanoody Valley Railroad, connecting with 
the Mobile & Ohio Railroad at Sucarnochee, Miss., and are organ- 
izing a capable engineering and construction force. 


THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa., is distributing an illuminative list of the extensive 
floor spaces occupied by its various departments. The company 
believes that its broad experience in supplying over a million 
bearings of various types, for all classes of work, has resulted 
in the accumulation of much data of inestimable value, from 
which it is enabled to design bearings for all loads and speeds. 
Manufacturing over fifty types of ball and roller bearings, all 
having their proper uses, the company is naturally well equipped 
to recommend the proper bearing for any specific condition or 
purpose. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., in the December number of Graphite illustrates the use of 
graphite points on lighting rods protecting tall chimneys. The 
lip is made with a pointed graphite pencil, one inch in diameter 
and five inches in length, set into a cap to fit standard pipe. A 
hole drilled part way up the axis of the graphite rod receives 
the copper conductor cable, which is held in place by a set- 
screw. The Alphons Custodis Chimney Construction Company, 
which has been using these tips, reports that not a single chimney 
thus protected has been damaged by lightning, although there are 
numerous records of similar but unprotected structures sustaining 
severe injury. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is dis- 
tributing a circular on ‘‘Combat” ignition batteries for automobile 
and gas-engine service. The circular contains a full description 
of the battery construction, and also gives directions for charg- 
ing from the regular lighting circuits. It is asserted that cor- 
rosion at the binding posts is made impossible by the arrange- 
ment of the terminals. The company is also distributing several 
new fliers on condulet and box receptacles to fit the various 
makes of boxes now on the market. In the new design it is 
declared that the amount of breakage is minimized and further- 


more that the contacts are of capacity to withstand extremely 
heavy overloads. 


THE AMERICAN BATTERY COMPANY, Chicago, IIl., has 
published a sixteen-page booklet describing American electrolytic 
rectifiers. The construction, use and maintenance of the rectifiers 
are subjects treated at length in several pages. American recti- 
fiers are made in a variety of styles and sizes designed to meet 
the demand for a low-price converter for making use of an 
alternating-current supply for the charging of storage batteries 
of from one to fifty cells of any capacity up to 300 ampere-hours. 
They may be profitably used in the charging of storage batteries 
of the ignition type for electric vehicles, storage batteries for 
dentists’ and physicians’ use, for telephone, telegraph and signal 
work, and for many other applications. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
in bulletin No. 4630 lists and describes its direct-current port- 
able type DP instruments, which have been designed for 
laboratory and general testing purposes. These instruments are 
constructed to be well protected from mechanical injury and 
from the effect of stray fields. The indications of the pointer are 
rendered dead-beat. This line of instruments comprises am- 
meters, voltmeters, milammeters and millivoltmeters. General 
Electric bulletin No. 4629 is devoted to automobile accessories 
manufactured by the company. The apparatus illustrated consists 
of charging panels of various types, automobile instruments and 
incandescent lamps, motor-generator sets, automobile motors and 
controllers, battery-charging rheostats, low-tension magnetos, air- 
compressor outfits, etc. 
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RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) December 15, 1908. 


906,509. ELECTRIC WATER VALVE. George P. Carroll, Bridge- 
port, Conn. Filed March 25, 1907. The port is automatically 
held open by an electromagnet when power is on the line. 


906,513. TELEPHONE SYSTEM. William W. Dean, Chicago, IIl., 
assignor to Kellogg Switchboard and Supply Company, Chi- 
cago, Ill. Filed November 11, 1903. Relates to a special ar- 
rangement of supervisory and cut-off relays. 

906,523. SELECTIVE MECHANICAL OPERATOR. Edwin R. 
Gill, Yonkers, N. Y. Filed March 12, 1906. A machine ele- 
ment intended to be brought to a predetermined position has 
a main impelling device adapted to move step by step by 
means of a magnet and its armature. 


E, 








906,550.—NERNST LAMP. 


£06,550. ELECTRICAL INCANDESCENT LAMP. Walther Nernst, 
Gottingen, Germany, assignor to Nernst Lamp Company, Pitts- 
burg, Pa. Filed October 20, 1897. The heating coil for a 
Nernst lamp is described. 


906,556. VULCANIZER. Frank C. Perkins, Buffalo, N. Y., assignor 
of one-half to Ferdinand E. Finsterbach, Buffalo, N. Y. Filed 
October 9, 1907. A heating chamber has a removable wall 
with inner and outer sockets secured to it, the inner socket 
receiving an incandescent lamp and the outer socket a plug 
for the feed wires. 


906,576. ELECTRIC CONTROLLER. Clarence L. Taylor, Alliance, 
Ohio, assignor to The Morgan Engineering Company, Alliance, 
Ohio. Filed February 21, 1908. In combination with a casing 
containing oi! is a contact drum, a set of contact fingers and 
operating mechanism, all supported by and removable with 
the hinged cover. 


906,582. AUTOMATIC TRAIN STOPPER. Charles D. Tisdale, 
Randolph, Mass.; Frank L. Tisdale, administrator of said 
Charles D. Tisdale, deceased. Filed May 16, 1907. A _ loco- 
motive has a brush fixed to its pilot and adapted to engage 
a fixed track contact, a battery being grounded on the wheels 
and an electric motor adapted to operate the air-brake valve. 


906,599. MAGNET SHIELD. Charles E. F. Ahlm, Cleveland, 

Ohio, assignor to Electric Controller and Supply Company. 

. Filed January 13, 1908. A lifting magnet with an inner and 

an outer pole has a magnetizing winding between the poles 
and an annular shield for retaining the winding. 


906,602. PRIVATE-BRANCH-EXCHANGE TELEPHONE SYSTEM. 
Frank Arens, Cincinnati, Ohio. Filed December 28, 1907. In 
combination with the cord mains is a shunt circuit controlled 
by the relays. 


906,615. REPAIRING AND TESTING MEANS FOR CONTACT- 
LESS THERMAL PROTECTORS. Frank B. Cook, Chicago, III. 
Filed July 28, 1905. A repairing tool comprises a handle, a 
metallic contact strip and a lever pivoted on an insulating 
support and provided with a thumb-piece adapted to be de- 
pressed. 


906,618. PERFORATOR FOR PREPARING TELEGRAPHIC 
TRANSMITTING TAPES. Patrick B. Delany, South Orange, 
N. J., assignor to The Telepost Company of Maine, Augusta, 
Me. Filed April 16, 1902. An electromagnetic perforator 
consists of a key, a pole-changer magnet controlled thereby, 
a differentially-wound polarized relay and punch magnets con- 
trolled by the relay and pole changer. 


906,686. RAILWAY SAFETY SYSTEM. Janko Kovacevic, Youngs- 
town, Ohio. Filed October 14, 1907. The railway is equipped 


with three parallel contact strips controlling a signal on the 
locomotive. 


906,649. SHOAL-WATER ALARM. Patrick McCarthy, Cleveland, 
Ohio. Filed June 1, 1908. The ship carries a drag cable with 
an inclined blade at its free end and an electric alarm to 
indicate when the device is in contact with the bottom. 


906,659. COMBINATION PUMP AND COMPRESSOR SYSTEM. 
Walter J. Richards, Milwaukee, Wis., assignor to The Na- 
tional Brake and Electric Company, Milwaukee, Wis. Filed 
July 9, 1908. A motor drives either one of two pumps through 
a pair of magnetic clutches. 


906,669. ELECTROLYTIC APPARATUS FOR USE IN THE 
MANUFACTURE OF BLEACHING LIQUORS. Alfred Vogel- 
sang, Dresden, Germany. Filed March 5, 1907. A number 
of compartments are situated one above another in a stair- 
like manner, an electrode between two successive compart- 
ments extending upwardly and forming a wall for the com 
partment next above it. 


906,682. ELECTRIC FURNACE. Kristian Birkeland, Christiania, 
Norway. Filed January 5, 1907. A long electric furnace has 
distanced electrodes to produce a long are and electromagnetic 
means to distort the arc into a helix. 


906,726. APPARATUS FOR DETINNING TIN SCRAP. Meredith 
Leitch, Elizabeth, N. J., assignor to Metal Process Company. 
Filed February 28, 1907. In combination with a stationary 
cathode and an anode is a tank for the electrolyte and a 
hydraulic plunger for lowering and raising it. 

906,729. IGNITION TIMER FOR INTERNAL-COMBUSTION 
ENGINES. Francis C. Mason and Guy L. Sintz, Grand Rapids, 
Mich., assignors to Norman W. Chamberlin, Grand Rapids, 
Mich. Filed October 26, 1906. A rotative shaft carries a 
tubular head and a yoke with a contact. 
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906,576.—_ELECTRIC CONTROLLER. 


906,738. SNAP-SWITCH. Johann G. Peterson, Hartford, Conn., 
assignor to The Arrow Electric Company, Hartford, Conn. 
Filed April 10, 1908. The actuating mechanism has a pole- 
carrying plate with integral arms upturned from diametrically 
opposite edges and perforated pole plates slipped upon the 
arms. 


906,739. ELECTRIC-SWITCH RECEPTACLE. Johann G. Peter- 
son, Hartford, Conn., assignor to The Arrow Electric Com- 
pany, Hartford, Conn. Filed September 16, 1908. Describes 
the construction and method of mounting the cover for the 
receptacle. 


906,740. PUSH-BUTTON ELECTRIC SWITCH. Johann G. Peter- 
son, Hartford, Conn. Assignor to the Arrow Electric Com- 
pany, Hartford, Conn. Filed September 16, 1908. A two-button 
oscillating switch. 


906,749. APPARATUS FOR OPERATING WINDOWS. Wilson 
B. Strong, Easthampton, Mass. Filed December 5, 1907. Com- 
prises two electric motors with a winding drum secured upon 
each shaft, a cord wound upon each drum and adapted for 
connection wiih each sash. 


906,762. PUSH-BUTTON. Henry Wilhelm, New York, N. Y. 
Filed November 30, 1907. The button passes through a cap 
that fits over a cup. 
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906,787. INSULATOR PIN. Charles G. Ette, St. Louis, Mo., 
assignor to Ette Investment Company, St. Louis, Mo. Filed 
May 4, 1908. A metallic pin is provided at its lower end 
with an integral tongue that is adapted to be bent into en 
gagement with the cross-arm. 

906,799 and 906,800. LOCK AND BLOCK-SIGNAL SYSTEM. 
Robert J. Hewett, Westfield, N. J., assignor to The Hall 
Signal Company. Filed January 10, 1908. A circuit connect- 


ing signaling stations has circuit-breakers interposed in it and 
controlled by the traffic and means acting automatically to 
lock a manual controlling member and transmit a relese when 
the circuit has been closed. 


906,861. ELECTRICAL BLOCK-SIGNALING SYSTEM FOR RAIL- 
WAYS. George H. Brown, Belfast, Ireland. Filed Sep- 


tember 20, 1907. There are in combination conductors on the 

track, audible and visible electrical signaling devices on the 

engine and similar devices in each signal cabin. 
ELECTRICAL APPARATUS FOR TIMING 

WATCHES. Wilson E. Porter, New Haven, 
Conn., assignor to New Haven Clock Company, New Haven, 
Conn. Filed April 27, 1908. A timing mechanism is located 
in an electric circuit and provided with a rated pointer driven 
in unison with the master clock. 

906,928. METHOD OF MAKING DYNAMO BRUSHES. Georg 
Preuss, Charloitenburg, Germany. Filed July 31, 1906. Pure 
graphite is moistened with nitric acid and afterward heated, 
the graphite forms resulting being provided electrically with 
a metal coating and then formed and pressed into brushes. 

906,939. ELECTRICALLY-OPERATED GUN CONTROL. 
B. Ryan, Hoboken, N. J., assignor to Stephen A. Farrell, 
Brooklyn, N. Y. Filed February 3, 1908. There are means 
controllable by the undesirable motions of a vessel for re- 
versing the motor and another mechanism similarly con- 
trolled for varying the energy supplied to the motor. 

906,984. RETRIEVING MECHANISM FOR TROLLEY POLES. 
Martin L. Addington, Indianapolis, Ind., assignor of one-third 
to John E. Hafner, Indianapolis, Ind. Filed March 3, 1908. 
A rotary drum has separate cords attached thereto to simul- 
taneously wind and unwind respectively and an automatically 
actuated motor connected with one of the cords. 


$06,990. ELECTRICAL HEATING APPARATUS. Clifford D. 
Babcock, New York, N. Y., assignor to United Wireless Tele- 
graph Company, New York, N. Y. Filed July 24, 1907. Com- 
prises a number of bare uninsulated coils arranged one above 
the other in a vessel. 

906,991. OSCILLATION DETECTOR. Clifford D. Babcock, New 
York, N. Y., assignor to United Wireless Telegraph Company, 
New York, N. Y. Filed October 2, 1907. Consists of a thermo- 
electric couple and a local circuit in combination with means 
for converting the energy of the oscillations into heat and 
thereby elevating the temperature of the couple. 


906,926 and 906,927. 
CLOCKS AND 
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906,618. 


906,994. TROLLEY. Frederick C. Bauer, Sr., and Frederick C. 
Bauer, Jr., Camden, N. J. Filed May 1, 1908. The wheel has 
a central groove with deep spiral grooves on either side. 


907,002. SPARK PLUG. Henry L. Brownback, Norristown, Pa. 
Filed January 15, 1908. A shell is formed with a fixed arm 
projecting within and a number of sparking points projecting 
in opposite directions from the terminus of the arms. 


907,061. METHOD OF DETINNING TIN SCRAP. Meredith 
Leitch, Springfield, Mass., assignor to Metal Process Com- 


pany, New York, N. Y. Original application filed February 28, 
1907. Divided and this application filed September 19, 1908. 
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The method consists in drawing the caustic soda electrolyte 
out of the bath from beneath the surface and returning it to 
the bath at a point below the surface. 

907,062, TELEPHONE DROP. Tiodolf Lidberg, Chicago, Ml. 
assignor to Swedish-American Telephone Company, Chicago, 
Ill. Filed November 26, 1906. An armature and latching 
mechanism is secured to the stationary part and a removable 
electromagnet is arranged for insertion or withdrawal relative 
to the support. 

907,085. RAIL BOND. Edwin H. McHenry, New Haven, Conn., 
assignor of one-fourth to Charles H. Morrison, New Haven, 
Conn. Filed March 16, 1908. Consists of a spring steel core 
provided with a coating of copper. 


$07,088. ELECTRIC TIME-SWITCH. Ole P. Noisom and Carl J. 


Lindewald, South Bend, Ind.; said Lindewald assignor of 
one-half to said Noisom. Filed January 27, 1908. Comprises 


a switching element movable in a circular path with a step- 
by-step movement. 





906,990.- 


—-ELECTRIC HEATER. 


907,998. PUSH-BUTTON SWITCH. George B. Thomas, Bridge- 
port, Conn., assignor to The Perkins Electric Switch Manu- 
facturing Company, Bridgeport, Conn. Filed June 5, 1908. 
A switch has two push-buttons and an oscillating operating 
lever with connecting links pendent from ends thereof. 

907,106. THREE-POSITION MOTOR SIGNAL. Clarence W. Cole- 
man, Westfield, N. J., assignor to The Hall Signal Company. 
Filed September 27, 1907. Electrically-operated locking and 
releasing means consist of a step pivotally mounted on the 
signal actuating member. 


907,108. INSULATOR FOR CIRCUIT-BREAKERS. Leonard L. 


Elden, Dorchester, Mass., assignor to Sears B. Condit, Jr., 
Boston, Mass. Original application filed June 20, 1901. Divided 


and this application filed December 2, 1903. An oil switch 
has an oil well removably suspended in position to submerge 
the electrodes in all their operative movements. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired December 22, 1908: 


465,444. ELECTRIC SWITCH. H. Barton, London, England. 
165,469. ELECTRIC-RAILWAY TROLLEY. C. S. Foster, Whites- 


borough, N. Y. 
165,511. ELECTRIC 
York, N. Y. 
165,512. RHEOSTAT. W. S. 

York, N.. Y. 


SNAP SWITCH. Wm. S. Andrews, New 


Andrews and A. K. Warren, New 


465,514. ELECTRIC ARC LAMP. H. P. Ball, Brooklyn, N. Y. 
165,525. ELECTROLYTIC APPARATUS FOR TREATING 


METALS. E. S. Hayden, Waterbury, Conn. 


465,592. GEARING FOR ELECTRIC MOTOR CARS. OF. 
Evans, Columbus, Ohio. 
165,594. SYSTEM OF ELECTRICAL DISTRIBUTION. F. O. 


La Roche, Philadelphia, Pa. 


165,602. ELECTRIC CIRCUIT-CLOSER FOR BURGLAR 
ALARMS. Wm. C. Thompson, Minneapolis, Minn. 
465,613. ELECTRIC RAILWAY. Wm. H. Applegate, Atlantic, 
. lowa. 
465,618. ELECTRIC SWITCH. G. E. Painter, Baltimore, Md. 
465,648. COMBINED SIGNAL AND TELEPHONE SYSTEM. T. 


W. O’Brien, Wilkes-Barre, Pa. 
465,685. ELECTRIC ARC LAMP. H. C. Waldecker, Austin, Minn. 


465,805. MEANS FOR TURNING ON AND OFF ELECTRIC 
CURRENTS. T. C. Smith and B. D. Acker, Philadelphia, Pa. 


165,806. ELECTRIC-RAILWAY TROLLEY. F. J. Sprague and 
P. F. O’Shaughnessy, New York, N. Y. 

465,808. DYNAMO-ELECTRIC MACHINE. R. Thury, Geneva, 
Switzerland. 

465,809. ELECTRICAL TESTING INSTRUMENT. R. Varley, 


Jr., Englewood, N. J. 
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CHASE-SHAWMUT COMPANY NEWBURYPORT, MASS. 
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Tnsulator No. 24—3 Parts 
Operating voltage . 20,000 
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Diameter. .... é 
MOGI 6. co) ¢ 0 we 5 in. 
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Pinhole diameter . . 
Welgnt . . « « « 









Their reputation for High Quality is known 
throughout the electrical engineering field. 
Our engineering and manufacturing facilities are 
devoted exc.usively to making the very best insulators 

that money and brains can produce. 


THE LIMA INSULATOR CO., - LIMA, N. Y. 






SEND FOR CATALOGUE AND SAMPLE 




















Mica 
Prices 


Reduced 


We do not intend to change or increase our list 
prices. We do not follow our competitors. 


| Compare our prices @® 


| on Raw Mica and 
| Manufactured Mica 


PANEL CIRCUITS 








| with prices you have — | ——y) 
| been paying our _ bes 
} competitors. 
| MAKE YOUR OWN PANEL BOARDS! 
| WHY PAY < 
WE WILL FURNISH PARTS AND CIRCUITS, WITH OR 
} FANCY PRICES? WITHOUT SWITCHES, FOR N.E.C. PLUG OR OPEN 


LINK FUSES. COMPLETE WITH LUGS, NUTS AND 








CHICAGO MICA COMPANY 


VALPARAISO, INDIANA 


WASHERS, AND BUS-BARS IN STANDARD SIZES 


NEW YORK BOSTON 
ie > ru s oA 
186 LIBERTY ST. PLAINVILLE, CONN. 65 AND 67 OLIVE ST. 








TRUMBULL ® 





THE TRUMBULL ELECTRIC MFG. COMPANY 











Keystone Type **K”’’ Switchboard Instruments 


~The illustration shows our Type “K” Instrument calibrated for direct and alternating-current 
circuits. The external appearance of the instrument is the same as our Illuminated Dial instru- 
ment described on page 74 of our catalogue No. 14, the only difference being that scales are not 
illuminated, 

The system and finish is the same as for our illuminated dial instruments, and they can be 
fully recommended for use in installations where the general illumination is sufficient to enable 
readings to be made without the assistance of an illuminated dial. 

The illustration shows our flush pattern. For illustration of our front-of-board pattern see 
page 58 of our catalogue No. 14. 


Send for catalogue No. 14, describing all our A. C. and D. C. Switchboard and Portable Instruments. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


NINTH STREET AND MONTGOMERY AVENUE, PHILADELPHIA, PA. (7) 


New York, 39 Cortlandt Street Boston, 170 Summer Street Chicago, 839 Mosadneck Bleck 
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Storage Battery Plate 
Requirements 


Bae 








| 
| 


I 
| 


In the manufacture of GOULD plates lead of exceptional purity is used, as such lead 
resists the disintegrating effects of the acid and electrolytic actions. Where lead antimony 
alloys are used, local discharges take place causing loss of capacity and efficiency. 


WRITE FOR OUR BOOKLET ‘“‘FACTS” 





i: StovageB 





Main Office: 341-847 FIFTH AVE., NEW YORK CITY 


BOSTON: 89 State St. 
TORONTO, ONT.: 2 Bloor $8 
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“INTERNATIONAL” 


Alternating Current 


Ammeters and Voltmeters 


For Portable and Switchboard Service 





A. C. Movement 





A new Catalog, giving full detailed information, will be 
sent upon request 





INTERNATIONAL ELECTRIC ama C0. 


‘CHICAGO, 











SAN FRANCISCO: Monadnock Block 
Works: DEPEW, N. Y (10) 


HEMINGRAY 
STANDARD 
SCREW CLASS INSULATORS 


FOR ALL PURPOSES 
TELEPHONE—— TELEGRAPH—— RAILWAY—POWER 
SEE THE TEATS ON THE PETTICOAT 
HEMINGRAY GLASS CO. 


: : COVINGTON, KY. 
(3) FACTORIES, MUNCIE, IND. 
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to acquaint you with the fact that we are making 

“ SPECIAL PRICES on FLAMING ARG LAMP CARBONS 
We have a large stock of all standard combinations and can make 

| @ _ NATIONAL CARBON COMPANY - - CLEVELAND, OHIO 

MANUFACTURERS OF THE CELEBRATED “COLUMBIA” carBons FOR ENCLOSED ARC LAMPS 


quick shipment. If interested kindly give us sizes, name of lamp 


July 11, 1908 ELECTRICAL REVIEW 
and state whether D.C. or A. C. and we will send you a special 
PROVIDENCE, R. I. 


WE ARREST YOUR ATTENTION 
é 
proposition which we are certain will prove attractive. 
Enclosed Fuses and Cut-Outs Deltabeston Magnet Wire 














—— 



























SCRAP 
PURCHASED 





Resistance Wire. Wire and Sheet for All Purposes. Our prices get your order, our quality holds your trade. Special “6 


AMERICAN PLATINUM WORKS sizes a special delight. Write for Leaflet Number Eight Sp) 
neers em 2 THE F. BISSELL COMPANY, TOLEDO, 0. “ 


Contacts of AllfForms. Wire for Wireless Telegraphy. BISSELL ARMS AND PINS ee 




















All Shipped Promptly 


Prompt Shipments of 








Emerson Fan Motors 














Desk, Bracket and Ceiling Fans for 
Alternating Current 


Desk and Bracket Fans for Direct Current 







Greatest variety of Induction Fans, all made in 
our own St. Louis factory. A large and well 
assorted stock on hand in New 
York City as well as at 
St. Louis. 















Special quiet Residence Type Fans for home use. The Emerson Electric 
Powerful Fans for public places. Plain aoe 
and Decorative Type Ceiling Mfg. Co. 
Fans. 50 Church Street, St. Louis, Mo. 








New York City 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 











“SIMPLEX” 


No. 3000 
List price $4.00- Discount 59%. The 
quickest cut in Floor Box made. 
Try the “Smmpiex" once and you'll 
always specify it. 
At aii Jobbers, or of the manufactur- 
ers. 


Stanley G& Patterson 


23 Murray Sr. 27 WarREN Sr. 
New York, U.S. A. 











Write for Booklet and Bulletins on 


DISTRICT STEAM HEATING 














KLEIN’S NEW ‘CHICAGO GRIP’’ 


is made of steel forging, polished and nickel- 
plated. It isa well proportioned and thoroughly 
reliable tool. The 
draw link is ar- 
ranged so it does 
not fallin the way 
of the wire. Does 
equally good work 
on iron or copper 


ALL PROMINENT SUPPLY HOUSES CARRY OUR PRODUCTS «= 
MATHIAS KLEIN & SONS, 
82 West Van Buren Street, CHICAGO, ILL. 










No. 368A for No.6 wire and smaller 


AMERICAN DISTRICT STEAM CO. 


LOCKPORT, N.Y CHICAGO 








fil BRAND 


"OVTHE PHOSPHOR BRONZE SMGLTING CO., Limite. 


2200 WASHINGTON AVENUE, PHILADELPHIA, PA 


ELEPHANT BRAND - 


INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
— DELTA METAL — 


fom - Cm ny Cheat CEO Po ORS ECRED ICE) 
ORIGINAL ano SOLe Makers IN THE U. S. 


VY, phil Ba, put’? 
y of. 





REG. U. S. PAT. OFF. 














‘ComMONWEALTH EDISON Company 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. 


| 
| 


TELEPHONE, MAIN 1280 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


| DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
__High- Grade Machine Work of all kinds. __ Correspondence Solicited | 





Highest grade for electrical insulation and 
mechanical purposes. In sheets, tubes,. 
rods and special shapes. 


CATALOGUE AND SAMPLES ON APPLICATION 


AMERICAN VULCANIZED FIBRE CO. 


WILMINCTON, DEL. 


ORIGINAL 


VULCANIZED 
FIBRE 




















WILLIAM F. KENNY 
Prest. and Treas. 


TELEPHONES: 
Contract Dept., 3y91 Cortland 
Trucking Dept., 815-846 Melrose M. E. KENNY 
Stables, 5897 Columbus Secretary 


HICKEY CONTRACTINC CO. 


GENERAL CONTRACTING AND TRUCKING. UNDERGROUND CONDUIT AND 
REINFORCED CONCRETE WORK A SPECIALTY 
CONTRACT DEPT., - 13-21 PARK ROW, NEW YORK, N. Y. 
Stables: 248-250 W. 61st St. Trucking Dept.: 6*-70 Timpson Place 











REDUCE the PROBABILITY of INTERRUPTIONS on Your 
TRANSMISSION LINES by Using Our GAS-FIRED INSULATORS 





THE NEW LEXINGTON HIGH VOLTAGE PORCELAIN CO., 


NEW LEXINGTON, OHIO, U.S.A. 
CENTRAL ELECTRIC CO., CHICACO, ILL., 
CENERAL WESTERN SALES ACENTS | 























IF YOU WISH — thing that has been written on any special subject in 
TO KNOW which you are interest 

iF YOU ARE In a simple and practical method of keeping in touch with the 

INTERESTED progress of your profession at home and abroad 


CONSULT. 


TECHNICAL INDEX 


REVIEW OF CURRENT TECHNICAL LITERATURE 








THE 


A SYSTEMATIC 


Carefully classified accordi. to subject, a 
and n® th CARD-INDEXING 





pears title, wit! 
ORDINARY EDITION concise explanation, of all articles of impor- EDITION 
10s. Gp. ($2.50) tance appearing in the technical journals, and 
. , . roceedings of fechnical societies, as well as the 16s. Op. ($4.0) 
RLY itles of the = new books p wtare on F 3 
YEA technical It has already listed 7 0,000 YEARLY 


articles oar ea books. 
is. ($0.25) 


Every Gevelopment in every branch of ELECTRICAL eee PRACTICE 
is recorded and may be traced by THE TECHNICAL INDE 


M. J. FITZPATRICK, Publisher, 88 Chancery Lane, London 


Sample Copy: 








“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 
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TRADE-MARK 
“Chloride Accumulator” "Tudor Accunudlator” “Exide Accumulator” 
REGISTERED SEPT. 11, 1894. 
THE “Chloride Accumulator” 
IN RAILWAY POWER HOUSES 
AGGR 
ao7 CG TAKES THE FLUCTUATIONS FROM THE GENERATORS. @ TAKES TIE GGREGATE 
INSTALLATIONS PEAKS FROM THe GENER a. « ENABLES THE UNITS TO OPERATE K. W. HOUR 
AT A UNIFORM IL . TAKES 3 PLACE ISERVE UERS, 
IN RAILWAY ELIMINATING FUEL WASTE. @ PROVIDES AN INCREASE IN CAPACITY. CAPACITY 
@ PROVIDES A RESERVE FOR EMERGENCY. Q@PROVIDES POWER -FOR 
SERVICE SHIFTING CARS AND CARRYING LIGHTS AFTER THE GENERATORS ARE 274,000 
SHUT DOWN. 























‘888 THEELECTRIC STORACEBATTERYGO. °° * 


BOSTON CHICAGO ST. LouIS PHILADELPHIA CLEVELAND ATLANTA a FRANCISCO TORONTO 
ORBAN ELS TIENT Se aR RP 





NEW YORK 














WRITE FOR CATALOGUE No. 22 


Most complete catalogue ever published on Switch Boxes, Outlet Boxes and Covers. You can 
ill afford to be without one for reference; all detail measurements are given and illustrations. 

“‘UNION’”’ Switch Boxes and Outlet Boxes and Covers are considered STANDARD, and 
men who do the installing say ‘“ THEY CAN’T BE BEAT.” 


Take all makes of Switches 
and Receptacles for 
OLD and NEW work. 


Chicago Fuse Wire 
& Mfg. Co ™ 


\ THOMAS QUALITY’ Y, 


\ Insulators for Every Service 


D> Meet every requirement of the , 
Electrical Contractor. 










































Transmission Line, Telephone Inlet, 
RAILWAY, i. Wall, Floor, 
CATENARY Tank, Switch %4 

vs 


Interior 
Wiring, 
Etc. 


Lightning Arrester, 
Storage Battery, 
Etc. 








We make Insulators for all voltages, to saimuea WN 
severest factory and operating tests. bs 







Write for catalog showing our various types of PORCELAIN INSULATORS, 


adapted to all services. 





fe 







~ 


Ve R. THOMAS G&G SONS CO., ssisssrdees Yay Paiste WIEN ete 
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ad CARBONS 




















Siemens Arc Light Carbons distribute an even white light and do not deposit dust on 
the projector. They have the least ash deposit and do not scratch the film with carbon dust. 

Siemens Carbons consume the least current in proportion to candle-power produced. 
Many other Carbons are good, but their quality and structure is not always the same, while 
Siemens Carbons never lack uniformity. 


Write for samples and prices, specifying A. C. or D. C. Current. 


e Central Clectric Company, ik 
WHITEST BRICHTEST 
LIGHT — 
ELECTRA 


| CARBONS 



































““EXCELLO” 
FLAME ARC 
CARBONS 


“ELECTRA” 
FLAME ARC 
CARBONS 











HUGO REISINGER 


SOLE IMPORTER 


11 Broadway, NEW YORK. 


LONCEST CLEANEST 
LIFE CLOBES 
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Will the Tape You Use Stand 
This Test ? 


Two pieces of JOMANCO FRICTION TAPE stuck together will hold a 37-pound weight 
without pulling apart or without breaking. Do you know of any other tape that 


will stand this test ? 
There is no danger of JOMANCO TAPE breaking when applying it. When it is once 
applied you can rest assured that it will stay where it is put. 


JOMANCO TAPE 


IETS 


has great strength and adhesive qualities which, with its exceptionally long life, make 
it the best tape on the market. Our process of calendering the composition distributes 
it evenly and thoroughly works it into the fabric, so there are no lumps or pin holes. HELD BY 


Every roll contains just the yardage and weight you pay for, and one roll is just as FRICTION 


good as another. 
Write Nearest Branch for Sample and Booklet. 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos and Magnesia Products, Asbestos 
Roofings, Packings, Electrical Supplies, Etc. 


NEW YORK PITTSBURG MINNEAPOLIS 
MILWAUKEE CLEVELAND SAN FRANCISCO 
CHICAGO BUFFALO LOS ANGELES 
BOSTON BALTIMORE SEATTLE 
PHILADELPHIA NEW ORLEANS DALLAS 

sT. Louis KANSAS CITY LONDON 





For Great Britain and Continent of Europe: (791) 
TURNERS & MANVILLE, LTD., Hopetoun House, 5 Lioyds Ave., London, E. C. 











| MANY’S THE TIME 


That central stations 





have turned losses into 


Long days and pleas- 
ant evenings mean 
people passing the 
business houses oft- 
ener and in larger 
numbers than at any 
other time of the year. 


profits by changing to 
A.-B. ARC LAMPS. 
Long and excellent serv- 
ice, coupled with eco- 


nomical maintenance, is 
Keep These 


largely responsible for Windows Lighted 


the sure profits obtain- 
able from the use of 
A.-B. LAMPS. 








ECONOMY LAMPS 


will reduce the ex- 
pense without 
stopping the ad- 
vertising. 








Write for bulletins, 
prices and information. 


9 
~ 


The Adams-Bagnall Electric Company 


General Offices and Factory, CLEVELAND, OHIO 


143 Liberty St., New York City 358 No. Hyde Park Ave., Scranton, Pa. 
308 Dearborn St., Chicago, III. 1425 Empire Bldg., Atlanta, Ga. 
905 Arch St., Philadelphia, Pa. R. E. T. Pringle Co,, Montreal, Quebec 











THE ECONOMY ELECTRIC COMPANY 


WARREN OHIO 
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CONTRACTORS 


THE USE OF QKONITE WIRES 
EFFICIENCY AND LONG LIFE .THEY WILL 
TATION BUT WILL HELP INCREASE YO 
CUSTOMERS ANNOYANCE AND TROUBLE. 


AND CABLES AND PREVENT ACCIDENTS, 
EXPENDITURES. 


OK ONITE 


ARE A POSITIVE GUARANTEE 
THEY WILL OUTLAST ALL OTHER 
OF AMERICA WHO ARE 
BEST THERE 1S JN INSULATION 


THE SUPERIOR MERITS OF 


THE OKONITE 


253 BROADWAY, 
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INSURANCE 


INSURES PERFECT SAFETY 
NOT ONLY PROTECT YOUR REPU- 
UR BUSINESS, THEY SAVE YOUR 
WHY NOT USE OKONITE WIRES 
DELAYS L055 OF TIME AND REPAIR 


WIRES 


OF UNINTERRUPTED SERVICE. 


WIRES. CONTRACTORS 
DESIRIOUS OF OBTAINING THE 
WILL DO WELL TO INVESTIGATE 
OKONITE. 


COMPANY. vic: 


NEW YORK 








i 


—— 


| 
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THE ORIGINAL ENAMELED 


STEEL CONDUIT 








i 





Used throughout the world as a raceway for electric wires. 
The enamel is elastic, also acid proof, water proof, rust 
proof, not affected by the greatest extremes of temperature 









































SEND US YOUR SPECIFICATIONS. 


| AMERICAN CIRCULAR LOOM CO. 


International Trust Bldg., 


NEW YORK—R. B. Corey Co., 39 Cortlandt Street i 
SAN FRANCISCO—John R. Cole Co., 766 Folsom Street 
CHICAGO—Thomas G. Grier, 128 West Jackson Boulevard 


\sonnnnnnannmnnutll 


45 MILK STREET, BOSTON, MASS. 














nc 


"ELECTRODUCT” 
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Cheapest to Install. Perfect Safety. 


THE DIELECTRIC COMPANY OF AMERICA. 


The Dielectric System of Under" 


ground Electrical Transmission 
THE ONLY SUCCESSFUL SOLID SYSTEM. 


Permanent. 
WRITE FOR ESTIMATES. 


No Maintenance Expense 


BELLEVILLE, N. J. Cincinnati, Ohio 


UNDERGROUND Put” 
UNDERGROUND CONDUIT SYSTEMS Your 
UNDERGROUND § a 


EB 
G e M e G E ST, Se ee 


277 Broadway, New York 








ATLaNTIO INSULATED Wirz AND OaBLE Oo. 
WIRES AND CABLES 


FOR SUBMARINE, AERIAL, UNDERGROUND AND 
INTERIOR USE 





GILPIN, V. C. 


120 LIBERTY STREET 








Electrical Specialties 


QUOTATIONS CHEERFULLY FURNISHED 


| AMERICAN CONDUIT MFG. CO 
|} Enameled Steel Conduit. 


| SCRANTON BUTTON Co. 

Moulded Electrical Fittings. 

WOOLLEY ELECTRIC Co. 
Enclosed Fuse Material. 








STORAGE CELLS ARE THE BEST 


Send for Descriptive Catalogue 
AMERICAN BATTERY COMPANY 
173 So. Clinton St., Chicago, Ill. 
ESTABLISHED 1889 











National India Rubber Co. 


~ Factories and General Offices: 
BRISTOL, R. I. 
Branch Offices : 
New York Chicago Boston Buffalo Baltimore 





FACTORY 
STAMFORD, CONN. NEW YORK OITy 120 LIBERTY STREET NEW YORK 
rT 
AMERICAN wd RUBBER COVERED WIRES AND CABLES ECK 


Dynamo & Motor Co. 
BELLEVILLE, N. J. 


Direct Curren t Dynamos 
and Motors, 4—20 H. P. 


® 


Trade-Mark 











H. N. FENNER, PRESIDENT 





304 PEARL STREET, 


J. F, BLAUVELT, AGENT 


MANUFACTURERS OF 


FINE CASTINCS A SPECIALTY 


PROVIDENCE, R. 


RUSSELL W. KNIGHT, Treasurer 


NEW ENCLAND BUTT COMPANY 


VMIACHINERY FOR INSULATING ELECTRICAL WIRES 


Bralding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Bralders 


1, U. &. A. 
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CONTRACTORS 


Can bid lower than their 
competitors and get more 
business by using 


BOSSERT BOXES 


They will give you a chance to make a larger profit on 
your wiring jobs, at the same time please your customers 
by doing quicker and better work. 

THEY ARE LABOR AND MONEY SAVERS 
We have a complete line of all standard covers, including 
our new UTILITY BOX. We make outlet boxes for 
every purpose. Immediate shipments made from our 
regular supply depots at Utica, Boston, New York, 
Chicago and San Francisco. 

Send your orders to any of the above places and they will 
receive immediate attention. 








OUR CATALOG SHOWS DIFFERENT STYLES 


BOSSERT ELECTRIC CONSTRUCTION CO. 


Office and Works, UTICA, N. Y. 
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(TRADE MARK) 

















ENGINEERS CLUB. NEW YORK CITY 
HABIRSHAW WIRE INSTALLED 
THROUGHOUT 








RESIDENCE OF C. M. SCHWAB, NEW YORK CITY 
HABIRSHAW WIRE INSTALLED THROUGHOUT 
































The Highest grade of “Red 
Core,” ‘‘ White Core,”’ “ Black 
Core,”’ Telephone, Telegraph 
and all kinds of ‘‘Code” and 


special wires, as well as signal, 





submarine, mine, torpedo and 
underground cables, etc. 


Habirshaw 
Wire Co. 








OFFICES 
293 BROADWAY 
NEW YORK 


Works, YONKERS, N. Y. 








HABIRSHAW WIRE INSTALLED THROUGHOUT 


















RNR SR Tors ce 9 
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+ T k 
+ * 
a HOLDER: Made of 3-4" Octagon Steel, 6” long. Permits of a firm grip and strong eo Re. ore _ fits all drills. * 
bi DRILLS: which have established a new standard for IEMPER. Come in 1-4", 9-32", 5-16", 7-16", 1-2°, 5-8’, 3-4° Diameter. ¥ 
Pf Why carry around a big cumber- camakeielaaiae Why invite the BREAKAGES so 5 
%* some kit with various diameters of SY 5.7. uD 5.¥ 8.3. | OOMMGR in use of LONG DRILLS 

{drills —all in full 12-in. lengths ? : of slender diameters ? : 
PIII III IOI III ARIAS shinai a aiataaaiaiabiinis 
This outfit complete—providing for | , When with the STAR HOLDER x 
* any diameter hole required—is | & you can accomplish the same re- x 
carried in your hip pocket. sults, without the breakage. } 
* The Star Drill Holder and Special Drills are designed especially for quick, anaes cut work in Brick, Stone, Marble, Tile, Concrete, etc. * 
Admirably adapted for use with our well-known line of Star Screw Anchors, Star Expansion Bolts and Star Enameled Bridle Rings. ¥ 
= Don’t make a mental admission that this is a good thing — and let it go at that — but write us to-day, and let us post you thoroughly. « 
* * 

2 Lake St. 147C 4 

t aues| STAR EXPANSION BOLT COMPANY, BAYONNE,N. J. ‘Nac & 
KIIAAAAADAAAADAAAADAADA A KICK JORIS III III ISS SSIS SS SSS OS ASSIS AA AAAI 


Benjamin Plug Sockets 





FOR 
Cat No. List Price. Std. Pkg. 
99 1-Lt. Adjustable Plug Socket, $0.70 25 
941 1-Lt. Angle 60 25 





Our No. 99 Adjustable Socket will change the position of your lamps to the vertical from 
almost any angle. 
Our No. 941 Angle Socket will secure you the same vertical position on horizontal sockets or 







ew 


Cat. No. 941 








“ee receptacles. 
“ead Both have rotating sleeve for attaching and fixing device. 
Cat. No. 99 WRITE FOR DESCRIPTIVE FOLDER 


BENJAMIN ELECTRIC MFG. CO. gsc 


San Francisco 


















A direct-acting time 
limit I-T-E Circuit 
BREAKER has long been 
demanded. Up-to-date 
engineers now specify INSULATED = 
DatitE—that’s the kind WIRES AND CABLES =. 


we build. Avoid re- 





lays and other trouble- 


breeding devices. HAZARD 


MANUFACTURING 
COMPANY 


WILKES-BARRE, PENNA. 


., P LPHIA NEW YORK PITTSBURG CHICAGO 
THE CUTTER CO HILADE 5O Dey St. 21 Conestoga Bidg. 71 W. Adams St. 

























Security Motor Starting Panels combine 


CONVENIENCE 
PERMANENCE ov 
SAFETY 










UT the ability to pur- 

chase this unit at an 
extremely low price will 
probably appeal to you 
most. 









They're made in two types— 
the Circuit-Breaker type per- 
mits of adjustment to any 
load avoiding the expense 
and inaccuracy of fuses. But 
the panel with the knife 
switch and fuses is furnished 
if desired. They can also be 
furnished without rheostat. 


















THE F. BISSELL CO., TOLEDO, 0. 


ELECTRICAL REVIEW 


ASK THE 











MAN 


who buys any gther 
kind of rubber covered 
wire if he does not 
hope it will be as 


good as 


OKONITE 


THE F. D. LAWRENCE 
ELECTRIC COMPANY 


CINCINNATI, OHIO 
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JUST OUT 
Practical Illumination 


James Raley Cravath and 
Van Rensselaer Lansingh 


CONTENTS 


CHAPTER I.—Introduction. I1.—The Laws and Measurements of Light. III.—Light and the Eye. IV.—Calculation of 
Illumination. V.—Individual Incandescent Electric Lamps and Their Reflectors, Shades and Globes. VI.—Individual Gas 
Burners and Their Reflectors, Shades and Globes. VII.—Acetylene Gas Burners and Their Shades. VIII.—Incan- 
descent Electric Lamp Clusters and Bowls. IX.—Nernst Lamps and Their Globes. X.—Electric Arc Lamps. XI.—Gas 
Are Lamps. XII.—Vapor Lamps. XIII.—Demonstration-RoomTests. XIV.—Comparison of. Illuminants. XV.—Introduction 
to Practical Examples. XVI.—Residence Lighting. XVII.—Desk, Drafting Room and Office Lighting. XVIII.—The Light- 
ing of Public Halls and Lodge Rooms. XIX.—The Lighting ofLarge Dining and Banquet Rooms. XX.—Large Public Rooms, 
Depots, Lobbies, etc. XXI.—Hall and Corridors of LargeOffice Buildings. XXII.—Theatres. XXIII.—Churches. 
XXIV.—Libraries, Reading and School Rooms. XXV.—CarLighting. XXVI.—Store Lighting. XXVII.—Show-Window 
Lighting. XXVIII—Shop and Factory Lighting. XXIX.—Miscellaneous Examples of Lighting. APPENDIX. 





Cloth 370 Pages 400 Illustrations Price, $3.00 
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- COLUMBIA LAMPS 


are sold under a 
definite guarantee 
covering uniformity, 
candle-power main- 
tenance and other 
essential features 






































al : 7 is the time to make com- 
— a parative tests in order to 

: determine the best lamp for 

your requirements during 


the fall and winter months 













We carry a complete line of 
Columbia Standard, Tung- 
sten, Gem and Tantalum. 
Also all othertypes on hand 
for immediate delivery 


WRITE FOR PRICES 


ON ANY ONE OR 
ALL OF THESE TYPES 












TRY A SOMPLE ORDER 







The Columbia 
Incandescent Lamp Go. 


MAIN OFFICE AND WORKS 
Nos. 2115-17-19 Locust St. St. Louis, Mo. 


BRANCH OFFICES 
NEW YORK, Taylor Building, 39-41 Cortlandt Street 
PHILADELPHIA, 1221 Real Estate Trust Building 
CHICAGO, 264-270 Fifth Avenne 
BOSTON, 170 Purchase Street 
MEMPHIS. Randolph Building 
DALLAS, 409 Main Street 
SAN FRANCISCO, 111 New Montgomery Street 

















COLUMBIA 50-WATT GEM COLUMBIA TANTALUM 





















HIGH QUALITY 


BLECTRICAL / =="Q\ PROMPTLY 


ELECTRICAL REVIEW Vol. 68—No. 2 


ELECTRICAL 
SUPPLIES 


Flaming ARC. 


OUR MOTTO 


_ Spent System- Satisfaction 


DOUBLEDAY-HILL = 
m ELECTRIC CO. 





Highest 
awards. 


e 
ool, 
i 
rc 
a 
0 
0 
c 
m 
yn 





Telegraph 
your orders 


for We ship all goods 


SLNAWdIHS LdWoud 


SUPPLIES | ee Gig and guarantee 


to us. COMPLETE 
Wet oes rect, \PLAGK FRICTION TAPE) ACTION 


919 LIBERTY ST 














PITTSBURG, PA, 
%, —v wo 
Vag ov 
le Electrica’ 


ONE OF THE LARGEST ELECTRICAL SUPPLY HOUSES IN THE 
WORLD. IF WE HAVEN’T WHAT YOU WANT NOBODY HAS. 
A NINE-STORY BUILDING AND TWO LARGE WAREHOUSES 
NEEDED TO CARRY OUR STOCK. SEND A TRIAL ORDER. 


D) ¢) UB LE WNZG HILL The best ier ‘sather aaa! 


wire made cost no more than 


Genuine a Lamps. E LE CTRI C Co. others. 
The most efficient PITTSBU RG.. PA. 
. SOUTHERN WAREHOUSE, -CHARLOTTE.N.C. 
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T IS SO SIMPLE TO SAY “GUARANTEED” that the 


word itself is trite enough, though its justification is rare enough. 


Some central station managers say: ‘Yes, we have heard of 
‘PHOENIX QUALITY,’ but the globes we are using are 
guaranteed, and they cost us less money.”’ Let that manager 
look at his scrap pile and realize that twenty-five per cent. have 
been thrown out because they were not uniform in thickness, 
others were imperfectly tempered or not ground properly, others 
blackened as soon as used, while others produced a shadowy, 
uneven light and had various other faults. 


Any manufacturer can say “we guarantee our inner globes,” 
but the only assurance of real satisfaction before you buy, as 
well as afterward, is secured only in buying inner globes that 
every one who has ever used them will vouch for—and we can 
name you hundreds of satisfied customers. 


Inner and Center Globe Catalog THE PHOEN IX GLASS CO. 


sent upon request. PIT TSBURG NEW YORK CHICAGO 




















20 


ELECTRICAL REVIEW 


Vol. 53—No. 2 








pe EPORBP AE Risig cs mM 





D. C. Generators 


that give service right up to the limit claimed 
for them in every feature—load, efficiency 
and low operating temperature—with least 


care or attention. 


Type LF Generators 


are properly designed, rigid, compact and 


do meet the specifications. 


Our special cast- 


welded pole construction is used on all Fort 


Wayne Generators. 


Ask what our claims are 
for Type LF Generators 





Sales 


== Main Office ———— 
Offices FORT WAYNE, IND. 


In Most 
Large Cities 
(708) 








A 
Adams-Bagnall Electric Co....... 9 
"AE ee CIS. ae! eRe ae Teor 54 
Allis-Chalmers Co. ...0c000s00005- 59 
American Air Cleaning Co........ 65 
American Battery Co............ 12 


American Bell Telephone Co..... 62 
American Bridge Co. of New York. 33 


American Carbon & Battery Co... 24 
American Circular Loom Co...... 12 
American Diesel Engine Co...... 53 
American District Steam Co..... 6 
American Electrical Heater Co.... 65 
American Electrical Works...... 1 
American Engine Co...........+ 52 
American Platinum Works. ..... 5 
American Vitrified Conduit Co... 51 
American Vulcanized Fibre Co... j 
Anchor Lamp Co........-..++00- 

Arnold Company........++..+e6- 54 
Atlantic Insulated Wire &CableCo 12 
Atwater Kent Mfg. Works.... . 65 

B 

Baker WG. Deis csssccsccccns 34 
Ball Engine Co............ses00.- 52 
Banner Electric Co..........+++- 

Bates, Putmam A..........0000-- 54 
Belden Manufacturing Co........ 80,66 
Benjamin Electric Mfg. Co.....- 1,15 
Bishop Gutta-Percha Co.......... 68 
ee 5,16 
Blake Signal & Mfg. Co..... gsicatnee 


Bossert Electric Construction Co. 13 


B 

Brady Dis iss sinnds sci scsi 24 
Bridgeport Brass Co......... .-- 1 
Brilliant Electric Co............. 

SSISUILNCOS oss seein se sree se > 1,68 
BRIMEY OWES 6 25s co-stars 31 
Brookfield Glass Co.....-.....++- 60 
Brown Hoisting Machinery Co.... 53 
Buckeye Electric Co. ........... 

Buckeye Engine Co............. 

Burke Electric Co.............- 57 
Burnley Battery & Mfg. Co..... 24 
Byllesby & Co., H. M..........-- 34 

Cc 

C. & C. Electric Oo.............. 57 
Campo; TSB. 65k cicecces sess 64 
Cary Spring Works............. 65 
Central Electric Co.............. 8,66 
Century Electric Co............. 51 
Chase-Shawmut Co.............. 2 
Chicago Fuse Wire & Mfg. Co.. 7 
Chicago Mica Co...... 20.0006 3 
Clement, Edward E.............. 54 
Colgan’'Co., Wms EF. oi .5%0 66.68 66 
Columbia Incandescent Lamp Co.. 17 
Commonwealth Edison Co. ..... 6 
Copley Square Hotel............. 65 
Crocker-Wheeler Co.............. 56 
Cutler-Hammer Mfg.Co... .. ... 61 


Gutter 0. iicescccinecescckasae 2S 


D 
PDRIB ICO 5 55 siorsisos cisdigieis sin We eis siete 
DTH ECON E,W, lo:c)é0caiarcateccieie 54 
Detroit & Buffalo Steamboat Co.. 51 
Detroit Insulated Wire Co........ 68 
Dich Mile Con: ci scc Ssnncccwas 60 
Dielectric Co. of America........ 12 
Dixon, Jos., Crucible Co....... 52 
Die ec a DS, A ee 54 
DOSSBTC HEI COS so.5 oi o5:6:0:ei0 cies sides 
Doubleday-Hill Electric Co...... 18 
Duncan Electric Mfg. Co....... 64 
Dunton Co., The M. W..... Reiger 21 
HD gs We ee rae 51 
DORGSI WY RMBC OO, 0:05. eis:6.05issicceis'e 5 
Dwyer Machine Co...... RAO OOn 
E 

Eck Dynamo & Motor Co......... 12 
Economy Electric Co............ 9 
CORO MES COS aise 0/0 5 sole cinvee 28 
Eldredge Elec. Mfg. Co.......... 
Wlectvic’ Cable Co 6.6 6csceeecce cc 68 
Electric Controller & Supply Co. 56 
Electric Goods Mfg. Co.......... 65 
Electric Storage Battery Co..... 7 
Electrical Testing Laboratories... 34 
Elm City Engineering Co........ 65 
Emerson Electric Mfg. Co........ 5 “S 


(Continued on page 24) 
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Coeee cecccee 
ae 
Cee ewer esosreee 


Pee e ee rseere cere cceccesecs coe: 


Fort Wayne Electric Works 
Fostoria Glass Specialty Co 


G 
General Compressed Air & Vacuum 
Machinery C06 o:..sscis sein cedaie 
General Electric Co............ 2. 
Germania Electric Lamp Co..... 
GORE SOO AIE so hese oi ceiatse arcane, 


Gould Storage Battery Co........ 
Guaranty Electric Heater Co..... 


H: 
Habirshaw Wire Co.............. 
ERBUNEER) (EN sieiciseiesees) esas 
Hammer, William J............. 

Hancnett, (Geo. DP iscsseic cis aoc 
Hart & Hegeman Mfg. Co. ...... 
Harter OO: wks Gece seiciessiee ts 
Hartford Time Switch Co........ 
JEEVAN ihe 2at O17 ee a 
Hemingray Glass Co............. 
Hickey Contracting Co........... 
Holmes Fibre-Graphite Mfg. Co... 
Holephane C0 i000. sc6iss wcntcwes 
Holtzer-Cabot Electric Co., The.. 
Hoyt Electrical Instrument Co..... 
Humphrey, Heary H.......... e 





54 


30 
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The Whitney Decade Bridge 






ATT tea a i i ll 
° Y 


ecaan 





LIST PRICE, $65.00 

Range .001 ohm to 11 megohms. Reversing plugs done away with. 

Only four plugs to be manipulated in rheostat. New form combina- 

tion keys. Fitted for Murray and Varley tests. External batteries 

and galvanometer can be used when desired. Batteries self-contained. 
THE BEST BRIDGE FOR ALL AROUND WORK 


Send for discounts 


WHITNEY ELECTRICAL INSTRUMENT CO. 


203 BROADWAY, NEW YORK 


— and — 
101 Monadnock Block, 1427 Park Building, 723 Williamson Building, 
Chicago Pittsburg Cleveland 


lll New Montgomery Street, San Francisco 


FIAAIAA IAAI IAAAAAADAE IAA AS AAA AAA AS AIA SAAS AAAS AAAS AAD AAAD AAA AI IH A III 


MACHADO & ROLLER, General Sales Agents 
BARA U UU LOU OOOO UO UO OULU U LULU ALLL. LL LEE fF 


SSeS SSCS TSC TCS CCST SSCS TSEC ESC SU SUS ES SSS OS SSCS ES SESSSSES SETTLE] 


“Turn Dust to Dollars” 


Central Stations, increase your day load by en- 
couraging Vacuum Cleaning Machinery. 


This is ‘‘ Velvet” for you and Sales for us, 


GENERAL COMPRESSED AIR and VACUUM 
MACHINERY CO. 


4436 Olive Street, Dept. (ER.) - - - ST. LOUIS, MO. 
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—§ BONE 


REVIEW 21 








The Gas Are Is Doomed 


for store lighting—indoors and out. 
Federal Tungsten 
Clusters 


are best adapted to all uses. They will satisfy 
your customers. 


Write for Bulletin 87. 


Federal Electric Company 


130 West Lake Street, Chicago 












FOR ALL PURPOSES. 
aa) FOS ’ A ; Ss THE STANDARD OF THE WORLD 
FOR THE PAST 18 YEARS. 


WARD LEONARD ELECTRIC CO., Bronxville, N.Y. 








The Crown 


Voltmeters and Ammeters 
Pocket and Switchboard Patterns 
Accurate, Reliable and 
Moderate Prices 


WRITE FOR PRICE LIST 


OELSCHLAEGER BROS. 
110 East 23d Street, New York 














CARBON BRUSH AILMENTS 


LOW CONDUCTIVITY 
POOR COMMUTATION 
HIGH TEMPERATURE 
CUT COMMUTATOR 
BURNED - OUT SEGMENTS 





Diagnosis : 


| Use 


“LeValley Vitae Carbon Brushes” 


ONE APPLICATION 


Endorsed by manufacturers of Electric Machines in nearly every country in the world. 
For fifteen years the Standard Carbon Brush. Write for Testimonials. 


Le Valley Vitae Carbon Brush Co. 
415 East Tremont Avenue New York City 


























Nokorode Soldering 
Paste 


ls always 
just the same 


















THE M. W. DUNTON CO. 


Providence, R. I. 
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PARANITE 
RUBBER COVERED 
WIRE 


AND 


CABLES 








UNDERGROUND, AERIAL, SUBMARINE 
AND INSIDE USE 
TELEPHONE, TELEGRAPH AND FIRE 

ALARM CABLES 











All Wires are Write for 
Tested at Our Factory Sample and Price List 


Indiana Rubber and Insulated Wire Co. 
_ JONESBORO, INDIANA 





Blake Insulated Staples 


*4 


= fi 


%s 


BLAKE 


Compressed 
Cleats 





: 


PAT. JULY 1906 






PUASTERING 









FOR USE ON 
EXACT SIZE 






NOTE ALUMINUM TIP FOR SALE BY 


ALL DEALERS 


BLAKE SIGNAL.& MFG. CO., 246 SumMMER STREET, BosTON, Mass. 


WRITE FOR 
SAMPLES 
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both Cylinder 
ENORMOUS power are used in hundreds 


of electric powcr plants throughout the world. 


McCORMICK TURBINES 


and Wicket Gate, giving 


We make a specialty of designing 
turbines to meet the requirements 
of the public. 


We build Francis turbines in spiral 
flumes to operate under high heads. 


S. MORGAN SMITH COMPANY, YORK, PA., U. S. A. 
Branch Office: 176 Federal St., BOSTON, MASS. 








ALPHABETICAL INDEX.-— (Continued from page 20.) 


1 M 

{ndiana Rubber & Insulated Wire Marshall Electric Mfg Co........ 
BOincsnekGosreckun- HKisancds 1,22 Matthews & Bro.. W. N.....025-- 68 
International Electric Meter Co... 4 McMeen, bamue: G............. BS 
Inventive Age Publishing Co..... 51 Mersbon, Katph D............... 55 
[ron City Engineering Co........ 54 Michigan College of Mines........ 51 
Miller, Kempster b. Seti a) 

J Miatieraunc Go...) 5 covenus dows s ac.c 
1 pe ARERR ON WW BOA ois 20 losiece je ates 34 

See ot a, See 5 Monarch blectric Mtg. Co....... 

99 iia guesses agage > taps ett ale °" Moore, Alfred F...........50-+ 1 
Johns-Manville Co., H. W........ 9 Morris Co.. Elmer P..........0e- 65 
K N 

Kellogg Switchboard & Supply 
SOD ccccetaresuees onset acess 65 National Carbon Co............ 5 
Kelly, John F., Engineering Co.. 54 National Conduit & Cable Co..... 
Keystone Electrical instrument Co. 3 National India Rubber, Co....... 12 
Kittield, Edward H.............. 54 National Metal Moulding Co...... 1 
Klein & Sons, Mathias.......... 6 National X-Ray Reflector Co...... 23 
Knowles, Edward R.............- oot a SRS 
RDORDOR TAG. 65 5600005 ws 00s 55 New England Butt Co ......... 12 
New England Engineering Co.... 55 
L New Jersey Central R. R_ ....... 
Lang Electric Co., J.............. 25 New Lexington High Voltage Por- 
Lansingh, Van Rensselaer........ ba eR OO = «cco sacs bese sence 
Lawrence Electric Co., F. D..... 16 New Process Raw Hide Co....... 68 
Leclanche Battery Co............ 1 New York & Ohio Co..... .... 3 
Leeds & Northrup Co............. 6 New York Insulated Wire Co.. ] 
Letfel & Co., James............. 25 New York Telephone Co.......... 62 
LeValley Vitae Carbon Brush Co.. 21 
Bima: dnsulator C0) 6:6.6.6<6/04%,020-06 3 Pe) 
Locke Insulator Mfg. Co......... 34 
Lowell Insulated Wire Co......... 1 Gclechineger Bros. 0.05 «0000005: 21 
Esyndion, TAMA? «6 o:6.005:00.e0se0s DO) MORGRIEOMID s.c5.-2:05'- Smee coieke ee 1,10,11 
Oneida Community Co........... 
M Ostrander, W. R. & Co......... 62 
Macbcth-Evans Glass Co. ........ 
Machado & Roller............... 21 Pp 
Manhattan Electrical Supply Co.. 24 ; 7 
Marion ins. Wire & Rubber Co.... 1 Pacific Elec. & Mfg. Co.......... 51 
PEBVGHAN “RIVED Bek e556 c0ccee<ss Se Palee 030. 8: Ws soci ac winc as eee os 34 
PIGVENAN WM .ocsvnccae acueeas 62 Partrick, Carter & Wilkins Co.... 30 


(Cmtinued on page 25.) 


EXPERT 
: ELECTRICIANS 
ALL AGREE 


that THE AMERICAN SELF- 


LUBRICATING BRUSHES 


are the best for Motors, Generators, Motor-Driven 
Tools, Etc. 
Especia ly designed for Power House and Factory 
purposes. 
SELF-LUBRICATING 
Will not Chip or Crumble or Scratch the Commutator. 
Send for Carbon Brush Bulletin. 
American Carbon and Battery Co. 
SICNAL HILL, EAST ST. LOUIS, ILL. 











COLOR CAPS 


FOR ELECTRIC SIGNS 


Cheaper than natural 
colored glass lamps, and 
better than dipped lamps. 

ives a beautiful col- 
ored letter with a rich, 
white background. 

Increases the reading 
distance. 

+, & Bg 16 - candle - 

pouge see i; % by, BL 
; Lg uby, Blue, 
) Gree mber. 


] Solar Electric Co. 


161-63 So. Canal St. 
hicago 
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MAKES ALL KINDS 
OF FASTENINGS 
TO BRICK, SLATE 
m Cc. 


STAR EXPANSION 


OLT CO. 
BAYONNE, NeJ. 














CATALOG C-24 


OF 

Something Electrical for Everybody 
FREE—SEND FOR IT 

Manhattan Electrical Supply Co. 


NEW YORK OHICAGO 
17 Park Place 188 Fifth Avenue 


QUICK AND GOOD WORK 


Is the Kind That 
BURNLEY 


Soldering Paste 


(Patented) 
Will Help You to Do 


Put up in 2 0z., 4 0z., ¥% Ib., 
1 Ib., 5 lb., 10 Ib. and 50 Ib. 
packages. 


STICK AND PASTE 
The Burnley Battery and 


Mfg. Co. 
NORTHEAST, PA. 


DRY BATTERIES 

















ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 
““UNIT”’ 
ENAMEL 
RHEOSTATS 


The Simplex Elec. 
tric Heating Company 
CAMBRIDGEPORT, MASS. 


T Manufacturer of 
BRapy DY Bast Ar Arms, 
MAST |neai" 
A we RA Brackets 




















| WILLARD 


STORAGE BATTERIES | 


THE WILLARD STORAGE BATTERY CO. 
CLeviLaso Oma 














ACME ARC 


MAXIMUM ILLUMINATION 


Greatest light producer ever put on the 
market. If you are interested in high-grade 
illumination, get our data. 


It will pay you to investigate it 


QUEEN & COMPANY, INC. 


QUEEN 


The new miniature 


MINIMUM COST 


PHILADELPHIA, PA. 
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UR NEW GENERAL CATALOGUE for nisrrisution 


(It lists and illustrates our complete line of distributing apparatus. 














nife Switches, 200 and 600 volts; Voltmeter and Ground Detector Switches ; 
Ammeter Switches; Voltmeter Plugs and Receptacles; Cast-Copper Termi- 

















The J nals and Connectors ; Stage Plugs and Receptacles ; Wall and Floor Boxes ; 

ihe J. Lang “Quixet” Floor Boxes; Standard Panel Boards; McWilliams Metering Panel 
Electric Boards; Universal Panel Boards; Centers of Distribution ; Panel-Board Cabinets; 
Coma on Wood and Steel; Standard Switchboards and Unit Charging Switchboards. 
114-128 _ i St. @We have revised and lowered our price lists, and you will find that we are offering a very complete line at 
CHICAGO very attractive prices. QL{If you are interested, send us a postal, and we will send the catalogue. 

= J 











A WATER WHEEL IZES ¥. 1, 2 3, 4. 


5 and 8 H P. on 
GOVERNOR one hundred pounds 

steam pressure Bed 
Plates furnished to 
meet the require- 


The Acme 
Engine 







must govern or it Is worse than 





























useless. Hundreds of our Com- ments of any build 
pensating Governors are in suc- of dynamo. Will run ow 
cessful use on power and lighting oragesnn and Prag se _ 
at any spee rom i 
plants. They must be good. aieie auewonaieael ochester Machine 
Let us send you our catalogue per minute. Gov- Tool Works 
: ernor regulates to Limited 
WOODWARD GOVERNOR. CO.| | wie tom no CI ky us, 
656 Race St., ROCKFORD, ILL. Send for Cataloaue. = (2) 
ALPHABETICAL INDEX.—(Continued from page 24.) 
P s Ss Ww 
Phoenix Glass Co. ..........eee0e 1,19 Sachs Co,........-.5-2--e cerns 2 Star Expansion Bolt Co.......... Jie Nf rrr Cee re ree rere dl 
Phillips, Eugene F..... .. .. --- 1) gehott, W. H....... cee ceeccceees 55 Storer, Simon B.............+.--- 55 Ward Leonard Elec.Co.......... 24 
Phillips Insulated Wire Co. ...... 68 
Phosphor-Bronze Smelting Co.... 6 Schwerdtle Stamp Co........... 51 * Waterbury Company............ 68 
Pignolet, oniaiMe, .0<6:5 60 scieees 65 Shelby Electric Co.............-. ¥ Western Electric Co. ............... 63 
é i : . 
Prentiss Clock Improvement Co.. 62 Seg MMNRIIE a inccesccesaxs 51 Technical Press Association...... 6 Westinghouse Electric & Manu- 
Q Simplex Electrical Co.........-- ei scind i onpaatbcgag naa ‘ facturing Co........ 6.6... ee, 67 
Triumph Electric Co............ 60 a 
es 7 ° estinghous MM CAR ie caceess: 
Queen & Co., Inc...........0066. 24 Simplex Electric Heating Co..... 4 Trumbull Electric Mfg. Co. ..... ‘ alee vin 
Smith Company, §. Morgan...... 24 Westinghouse Machine Co........ 67 
R Solar Bleetrie! Cor. ...<.0.< ceca ss 24 v Weston Elec. Inst. Co............. 34 
panuaeens 56 Southern Mills................... 6 White & Co., J.G.........0..... 58 
a ee St ps Van Nostrand Company, D....... " 
esses ghia alata lade °° Standard Paint Co..............- Whitney Electrical Inst. Co...... 21 
Reisinger, Hugo................. 8 ; 
Ridgway Dynamo & Engine Co. . 53 Standard Underground Cable Co.. w Willard Storage Battery Co....... 24 
Cochester pounapnaiers Wks.,Lid 25 Stanley & Patterson ............. 6 . : Wire & Telephone Co. of America. 1 
Roebling’s Sons Co., Jobn A..... 68 Wagner Electric Mfg. Co......... 58 Woodward Governor Co.......... 25 
Rose Polytechnic Institute........ 51 Stanton, Le Roy W.............. 55 Wakefield Brass Co., F. W....... 30 Wyckoff Pipe & Creosoting Co... 34 
, (Continued on page 28.) 











* SAMSON TURBINE = 


We show below record of tests of a 56-inch SAMSON TURBINE installed in the official testing flume at 
Holyoke. This turbine was built from the same patterns as those we sell to our customers. 





Gateage Head R. P. M. Cu. Ft. per Sec. H. P. Efficiency 
Full 13.27 109 247 3 
15-16 13.50 104 235 30s Ba.60 Pe Cee 
7-8 13.79 101 223 296 gs.01 ‘* ‘8 
13°16 14.18 100 209 280 s3.s6e “* 
“4 14.69 100 189 254 “oe 4 « 
11-16 15.12 102 174 239 sase “ “ 





JAMES LEFFEL & CO., No. 909 Lagonda st. Springfield, Ohio, U.S. A. 
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Lighting and [lluminating 
_mpnoorns Number 


WITH TUNGSTEN AND TANTALUM LAMP _ SECTION 


SEPTEMBER 12, 1908 
JELECTRICAL REVIEW 


HE value of the LIGHTING AND ILLUMINATING ENGINEERING NUMBER of the ELEC- 
TRICAL REVIEW, published September 14, 1907, was such that it has been recognized 
during the period since that date as the most comprehensive compendium of concise information 

on the subjects, and it is being used at this time as a standard of reference. Although a greatly 
increased edition of that number was published, the demand was so great that within ten days of date 
of publication all reserved copies had been sold, and copies are in demand at this moment to such 
an extent that warrants the belief that the forthcoming number will be received with great interest. 





In this first number the following is a partial list of contributors: 


Dr. Louis Beil, one of the first authorities on Illuminating Engineering; S. E. Doane, Chief Engineer National 
Electric Lamp Association; Francis W. Willcox, Assistant Manager Incandescent Lamp Department, General 
Electric Company; V. R. Lansingh, known for his advanced practice and scientific knowledge of illumination, 
also Engineer of the Holophane Company; J. H. Hallberg, Consulting Engineer, New York City; Walter G. 
Clark, Codiscoverer of the Helion Lamp; Paul McJunkin; Thos. Spencer, Chief Engineer Helios Mfg. Com- 
pany; Dr. Edward P. Hyde, Physicist, National Bureau of Standards; Bassett Jones, Jr.; Preston S. Millar, 
Electrical Testing Laboratories; Otto Foell, Chief Engineer Nernst Lamp Company; Percy H. Thomas, Chief 
Engineer Cooper Hewitt Electric Company; G. Brewer Griffin; D. McFarlan Moore, Chief Engineer Moore 
Electrical Company; H. W. Young, Engineer Westinghouse Electric “2 Mfg. Company; Chas. A. Parker, 
well known in connection with commercial development of central stations, and others. 





The SECOND ANNUAL NUMBER, to be published September 12, 1908, covering this rapidly 
advancing realm of electrical engineering, will exceed in elaborateness the first number of the ELEC- 
TRICAL REVIEW devoted to these subjects. 

For this section the co-operation of the highest authorities has been assured the Editors for the 
assembling of all the information relative to the engineering and commercial accomplishments in 
Tungsten and Tantalum Lamps. This data will be presented in a con- 
densed and systematic manner, so that the engineers and commercial 
Tungsten and men interested in light and illumination may have this subject before 
¥ l them in a complete and authoritative form. 

antalum Central Stations are confronted by the greatest advance in Tungsten 
Lamp Section and Tantalum Lamps known since electric light was installed. 
How to benefit by the Tungsten and Tantalum Lamps. 
These are the questions for which data will be furnished. 

It will be the first time such a publication has been made, giving, as it will give, all sides of the 
subject, by the men through whom these new types of incandescent lamps are being brought to 
engineering and commercial success. 

















July 11, 1908 





ELECTRICAL REVIEW 


w 
~ 















Progress in 
Flaming and Car- 


bon Arc Lamps 






Standard Carbon 
Incandescent 
Lamps, also 
Osmium, Helion, 
Titanium, Nernst, 


Mercury Vapor and 
Tube Lighting 


Proper Illumination 
as Important as 


Producing Light 


Central Station 
Operation and En- 
gineering Practice 





Commercial 


Development of 
Central Stations 





The work now being “done in these’ important brarthes Will 
be presented by well-known men. The success of the Flaming 
Arc for certain services will be demonstrated, and the progress 
in construction and maintenance of the Flaming Arc Lamp, as well 
as of the older forms of arc lamps, will be shown. 


During the past twelve months a vast deal of engineering and 
laboratory study has been given these forms of incandescent lighting, 
while special methods of lighting have received special attention 
more than ever before in the same length of time. This work will 
be summarized in articles indicating the several lines along which 
developments have been made and pointing out the possible direc- 
tions in which further research and experimentation will increase 
their efficiency, lower the cost of production and make them of 
greater adaptability. 


The recognition accorded illumination is a rapidly growing 
factor. The application of light, as well as its production, is of 
prime importance. Especial consideration will be given to the 
newer phases of this subject. Possibly no other single subject is 
receiving so much attention at this time, so that it is important that 
the electrical engineer and, in fact, everyone interested in the use of 
electricity for illumination secure the best information available. 


A discussion of all the branches of central station engineering 
practice will form an important part of this number, particular 
attention being given modern generators and engines, boiler 
installations, new features in steam equipments, switchboard work, 
motor service, line construction, etc., etc., etc. 


During the past two years the ELECTRICAL REVIEW has 
maintained a department in which practical ideas as to methods of 
getting new business by central stations have been so worked out 
that thousands of central stations have found suggestive ideas. In 
view of the generally recognized stimulus approaching in commercial 
matters, the consensus of opinion appears to be that central stations 


will realize a material increase in the sale of current during the coming months. 
This department in the forthcoming number will be especially prepared with the idea of advancing 
plans adapted to meet the immediate conditions confronting central stations desirous of greater 


commercial development. 


906 Fisher Building 
CHICAGO 





ELECTRICAL REVIEW 


13 Park Row, New York 


42 Old Broad Street 
LONDON, E. C. 


95 Milk Street 
BOSTON, MASS. 






























| 














28 


ELECTRICAL REVIEW 





Vol. 53—No. 2 








EDISON 


PRIMARY BATTERIES 


Local Action 
Reduced to a 
Miunimum 


HE amount of current which may 

be drawn from a primary battery 

depends upon the weight of the zinc elec- 
trode and the amount of local action. 

Local action is consumption of zinc 
without any current in the external circuit 
and is prevented by amalgamation. 

Most battery makers accomplish this 
by applying mercury to the outside of the 
zincs. 

In Edison Primary Batteries, how- 
ever, 2% of mercury 1s incorporated when 
the zincs are cast with the result that in 
a 300-ampere-hour Edison cell the loss 
of zinc from the local action is only 1-243 
part of the total zinc consumed. 

When Edison cells are idle there is 
no waste of current. That is why there is 
always sufficient current for the purpose 
to which they are put. 








Write for booklet giving proper 


sizes of cells for every purpose. 


Edison Manufacturing Company 


3 Lakeside Ave., Orange, N. J. 


New York Office: 10 Fifth Avenue 
Chicago Office : 304 Wabash Anns 
Lendon Office: Victoria Road, Willesden, London, N. W. 


CLASSIFIED INDEX— (Continued from page 25.) 


AIR-COMPRESSORS 
Allis-Chalmers Co. . 
Emerson Electric Mfg. Co. 

ALARMS, BURGLAR 
Eiectric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co 

ALARMS, Hiea AND Low 
Electric Goods Mtg. Co. 
Partrick, Carter & Wilkins Co. 

ALARMS, FIRE 
Electric Goods Mfg. Co. 
Partrick, Carter & evilkins Co. 

ALTERNATORS 
Allis-Chalmers Co. 

Crocker- Wheeler Co. 

Fort Wayne Electric Works 
General Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 

ANCHORS, GUY 
Doubleday-Hill Electrie Co 
Matthews & Bro., W. N. 
Wyckoff Pipe & Creosoting Co. 

ANCHORR, SCREW 
Star Expansion Bolt Co. 

ANNUNC1ALUR8 
Doubleday Hill Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Stuniey & Patterson 
Western Electric Co. 

ARCHITECTURAL KNGINEERS 
Dodge & Day 

ARMATURE TAPES 
Dunton Co., M. W. 

ASBESTOS PRODUCTS 
Johns-Manville Co., H. W 

ATTACHMENT PLUGS 
Electric Goods Mfg. Co. 
Hubbell Inc., Harvey 

BATYEKIES, PRIMAKY 
Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Edison Mfg. Co. 

Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co 

BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery oa 
General Storage Batter age 
Gould Storage Battery Co 
Willard Storage Battery Co. 

BELLS 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co 
Ostrander & Uo., W. R. 
Partrick, Carter & Wilkins Co. 

BELT DRESSING 
Dixon Crucible Co., Josepb 

BENDERS, ConnuvUIT 
Fibre Conduit Co. 

BLOWERS 
a Electric Mfg. Co. 

BorLeri 
Sakecek & Wilcox Co., The 
Morgan Smith Co., 
Westinghouse, Church, Kerr & Co 

Botts, Expansion, ToGGLE AND 

HANGER 
Star Expansion Bolt Co. 

BonpD TESTERS 
Lord Electric Co. 

Books, TECHNICAL 
Electrical Review Pub. Co. 

Van Nostrand Co., D 

Boosters 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 

Western Electric Co. 

BRIDGES 
pa Bridge Co. of New York 

Brmtr Rrver 
Bissell Co., The F. 

Star Fxnansion Bolt Co. 

Brusnrs. Dyvnavo 
American Carbon & Battery Co. 
Dixon Crucible Co., Joseph 


BrusHEs, DYNAMO 

Holmes Fibre Graphite Co. 

Le Valley Vitae Carbon Brush Co, 
BusHINGs 

Bossert Electric Construction Co 


. Chase-Shawmut Co. 


Federal Klectric Co. 
CaBLE CONNECTORS 
Dossert & Co. 
Matthews & Bro., W. N 
CaBLE Haneers 
Bissell Co., The F. 
Chase-Shawinut Co. 
Standard Underground Cable Co 
Star Expansivp Bolt Co. 
CABLING MACHINES 
New England Butt Co 
Car Heaters, ELEcTRIC 
Simplex Electric Heating Co 
CARBONS 
Nationa] Carbon Co 
Reisinger, Hugo 
CARBON BRUSHES. 
American Carbon & Battery Co. 
LeValley Vitae Carbon Brush Co 
CASsTINGs 
Jeffrey Mtg. Co. 
New #ngiland Butt Co. 
Phosphor-Bronze Smelting Co,. Ltd 
CATCHERS AND RETRIEVERS, T ROLI EY 
Lord Electric Co. 
CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
CLEATS 
Blake Signal & Mfg. Co. 
CLIMBERS 
Klein & Sons, Mathias 
CLUSTERS 
Benjamin Electric Mfg. Co. 
Dale Co. 
Federal Electric Co. 
Holophane Co. 
Hubbell, Harvey 
CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
CoaL Mining MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Jeffrey Mfg Co., The 
Weillaghowee Electric & Mfg. Co 
Corts, CHOKE 
Lord Electric Co 
Comms, INDUCTION 
Electric Goods Mfg. Co. 
W. R. Ostrander & Co. 
Coins, KicKING 
Lord Electrie Co. 
Cotor Caps 
Solar Electric Co. 
CoMMUTATOR LUBRICANT 
Dixon Crucible Co., Jos 
CoMPRESSED AIR AND VacuuM PLANTS 
General Compressed Air & Vacuum 
Machinery Co. 
CONDENSERs, ELECTRIC 
Marshall, William 
ConDENSERS, STEAM 
Allis-Chalmers Co. 
ConDvUITSs 
American Circular Loom Co. 
American Vitrified Conduit Co 
Camp Co., H. B. 
Doubleday -Hill Electric Co 
Fibre nw Co. 
Gilpin, V. C. 
Johns-Manville Co:. H. W. 
National Conduit & Cable Co 
National Metal Molcing Co. 
Wyckoff Pipe & Creosoting Co 
Conpurr BoxEs 
Marshall Electric Mfg. Co. 
Cornrit Ropes 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Conprit Systems 
Gest, G. M 
CONSTRUCTION 
New England Engineering Co 
White & Co., J. G. 





(Continued on page 29) 
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SIMPLY 
PERFECT 
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For SERVICE, QUALITY, DURABILITY and APPEARANCE 





Ore 


SIMPLY 


PERFECT 


oi(Qtr 


confidence. 


The reputation of - 
is built upon the solid rock of complete 
We are constantly adding 
new features that are making a hit with 
both contractor and user. 

We are confident that we make the best 
switch on the market, and stand ready 
to prove it with a severe test. 


GIVE THEM A TRIAL 


Hart”? Switches 





ART 4No [FHEGEMAN 











(re $ KO) e $ CC) 


Ky. 


92 Capitol Avenue Ca,/ a Hartford, Conn. 











CONSTRUCTION SrPPLiks 
Bissell Co., The F. 
’ Brady, T. A 


Contacts, GROUND LIGHTNING 
Lord Electric Co. 


CONTROLLERS 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


CONTROLLER REGULATORS 
Lord Electric Co. 


CoRD AND RoPEe 
Belden Manufacturing Co. 
Phosphor-Bronze Smelting Co., Ltd. 


CREOSOTED LUMBER 
Wyckoff Pipe & Creosoting Co. 


CRANE Motors 
Crocker- Wheeler Co. 
Western Electric Co. 


Cross-ARM8S, BRACKETS, Pins, TIES 
CimBERs, Ere, 
Bissell Co., The F. 
Brady, T. H. 
Central Electric Co. 
Doubleday-Hill Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 
Wyckoff Pipe & Creosoting Co. 


CURRENT TAPS 
Electric Goods Mfg. Co. 
Hubbell, Harvey 


DIMMERS 


Cutler-Hammer Mfg. Co, 
Ward Leonard Electric Co. 


Direct Motor Drive For PLANERS 
The Electric Controller & Supply Co. 


DRILLS 
Jeffrey Mfg. Co. 
Star Expansion Bolt Co. 





CLASSIFIED INDEX.—(Continued from page 28.) 


Dynamos AND Motors 
Allis-Chalmers Co. 
American Engine Co. 
Burke Electric Co. 

C&C Electric Co. 

Central Electric Co 

Century Electric Co. 
Commonwealth-Edison Co. 
Crocker- Wheeler Co. 

Diehl Mfg. Co 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Co. 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 
General Electric Co. 
Holtzer-Cabot Electric Co. 
Jeffrey Mfg. Co. 

Novelty Electric Co. 

Triumph Electric Co 

Ridgeway Dynamo & Engine Co. 
Wagner Electric Mfg. Co 
Warren Electric Mfg. Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEctric Arc WELDERS 


The Electric Controller & Supply Co. 


ELEcTRIC CooKIneg APPARATUS 
American Electric Heater Co. 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 


ELECTRICAL DECORATIONS 
Doubleday-Hill Electric Co. 


ELEctric Gas LIGHTING 
Electric Goods Mfg. Co. 


ELEcTRIC IRONS 
American Electr’c Heater Co. 
Guaranty Electric Heater Co. 
Simplex Elec, Heating Co. 


ELEcTRIC LIGHTERS 
Stanley & Patterson 


: ELEctTRIc LocomMortivsEs 


General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 


ELEctTRIC SOLDERING [IRONS 
American Electrica] Heater Co. 
Guaranty Electric Heater Co. 
Simplex Electric Heating Co. 


ELECTRICAL SUPPLIES 
Bates, Putnam A. 
Bissell Co., The F. 
Central Electric Co. 
Chase-Shawmut Co. 
Commonwealth Edison Co. 
Crocker. Wheeler Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
General Electric Co. 
International Electric Meter Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Manhattan Electrical Supply Co 
Novelty Electric Co. 
Paiste Co., H. T. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
Western Electric Co. 
Weston Electrical Instrument Co 


ELECTROMAGNETS 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 


ENGINEs, GAs AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Buckeye Engine Co. 
Westinghouse Machine Co 
ENGINES, STEAM 
Allis-Chalmers Co. 
American Engine Co. 
Ball Engine Co. 
Buckeye Engine Co. 
Ridgeway Dynamo & Engine Co. 
Rochester Machine Too! Works 
Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 
Ahim, C. E. F. 
American Bridge Co. 


(Continued on page 33 ) 


ENGINEERS AND CONTRACTORS 
Arnold Co., The 
Bates, Putnam A. 
Byllesby & Co., H. M. 
Clement, Edward E. 
Darlington, F. W. 
Dodge & Day 
Fergus & Co., W. L. 
Hallberg, J. H. 
Hanchett, George T. 
Hickey Contracting Co. 
Humphrey, Henry H. 
Iron City Engineering Co. 
Kelly Engineering Co., John P. 
Kitfield, Edward H. 
Knowles, Edward R. 
Koester, Frank 
Lansingh, Van Rensselaer 
Lyndon, Lamar 
McMeen, Samuel G. 
Marshal], Albert J. 
Mershon, Ralph D. 
Miller, KempsterB. 
New England Engineering Co 
Reed, Warren B. 
Schott, W. H. 
Stanton, Le Roy W. 
Storer, Simon B. 
White & Co.. J. G. 


FANs AND Fan Motors 
Central Electric Co. 
Century Electric Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Emerson Electric Manufacturing Uo 
Fort Wayne Electric Works 
General Electric Co. 
Jeffrey Mfg. Co. 
Stanley & Patterson 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


Fan Motor RESISTANCES 
Ward Leonard Electric Co, 














IT MEANS THAT YOU WANT the best and new- 
est there is. 

IT MEANS THAT YOU WANT the fixture that 
is made in the most improved manner. 

IT MEANS THAT YOU WANT the fixture that 
é is adapted to all the latest needs for Tungsten Lamps. 

IT MEANS THAT YOU WANT the fixture that 
will save you time and labor and money. 

IT MEANS THAT YOU WANT the fixture that 
can be used from | to 5 light. 

IT MEANS THAT YOU WANT = interchangeable 
fixtures that give you what you 
want when you want it. 

IT MEANS THAT YOU ARE 
NOT buying fixtures by price 
alone, but that you are using 
brains. 

IT MEANS THAT YOU WANT 
to give your trade a substantial 
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WAKEFIELD 


STANDARD 
UNIVERSAL, 





Fixtures 


article — one THAT IS indeed A FIXTURE. IT 
MEANS THAT YOU APPRECIATE our efforts to 
standardize fixtures and make the stock an easy 
one to handle. 








IT MEANS THAT WE ARE to be mutually help- 
ful one to the other, and that is what makes life 
worth while. 


Knowledge is power. Learn more. Write us for 
information. It’s yours for the asking. This is the 
time when low stocks are popular. Wakefield Fix- 
tures keep them low. Specify Wakefield Fixtures. 
Get catalogs Nos. 5 and 6, electric 
and combination. 


The F.W.Wakefield 
Brass Co. 


‘ MANUFACTURERS 
=) VERMILION, OHIO, U.S. A. 
/ 








Offices and 
Factory: 


anne Tor 22nd & Wood Sts., 


Madelin Four Sizes 








ANNUNCIATORS, BELLS 
be HOUSE Goops 


PARTRICK, GARTER & WILKINS CO. 


mwa, 
PHILADELPHIA, PA. 
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Get our figures on those 


SPECIAL CORDS 


And, by the way, have you 
received a copy of our cat- 
alog on 


STANDARD 
ELECTRICAL CORDAGE? 


BELDEN MFG. CO. 


194 Michigan St., Chicago 
(4) 


























“GUARANTEED” ELECTRIC FLAT IRONS 


ARE MANUFACTURED UNDER THE SUPERVISION AND MANAGEMENT OF 











THEY ARE INDESTRUCTIBLE 


A GUARANTEE AND WARRANTY BOND 


1S GIVEN WITH EACH IRON BY 


THE GUARANTEE ELECTRIC HEATER CO. 


1686 WEST THIRD ST., CLEVELAND, OHIO 
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AND 


CABLES 


THE STANDARD OF 
EXCELLENCE 


fi 
OOK 
Fi aAAD) 
hi FOR SO YEARS 


ELECTRIC LICHT 4»> POWER 
ELECTRIC RAILWAY, SIGNAL, 
TELEPHONE, TELEGRAPH, ETC. 


Aerial, Underground, 
Submarine, 


W.R.BRIXEY 2%: »sorruren 


HUDSON TERMINAL- CORTLANDT BLDG, NEW YORK 
— WESTERN REPRESENTATIVE — 


WATSON INSULATED WIRE CO- RAILWAY EXCHANGE, CHICAGO, 
















32 





ELECTRICAL REVIEW Vol. 53—No. 2 





General Electric Company 





_A More Profitable Lighting 

of Residential Districts is the 

Chief Advantage of the Series 
Tungsten System of Street Lighting 


GE Tungsten Lamps 


will increase the lighting 


pr 
Se 


capacity of your regulat- 
ing apparatus by more 
than 100 per cent. 


The change to GE Tungsten 


Lamps also results in great econ- 
omy and better illumination. 





The Cost of Change is Small 
Compared with Resulting Economies 


Tell us what you have and we will 
estimate the economies in your case 


(1769) 








a 


—— ‘ PRINCIPAL OFFICE -—. 


30 Church Street SCHENECTADY, N. Y. All Large Cities 
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DESIGNERS and 
BUILDERS 


OF ALL CLASSES OF 


METALLIC 
STRUCTURES 








American 
Bridge Company 
of New York 


General Offices: Hudson Terminal, 30 Church St., 
New York, N. Y. 





















ATLANTA, GA. _. 
BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CHICAGO, ILL. 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
DENVER, COLO. . 
EAST BERLIN, CONN. 
KANSAS CITY, MO. 
MILWAUKEE, WIS. 
MINNEAPOLIS, MINN. 





BRANCH OFFICES IN THE FOLLOWING CITIES: 


CANDLER BUILDING 


CONTINENTAL TRUST BUILDING 


OLIVER BUILDING 


ELLICOTT SQUARE BUILDING 
- COMMERCIAL NAT'L BK. BLDG. 


UNtON TRUST BUILDING 
ROCKEFELLER BUILDING 
EQUITABLE BUILDING 
BRIDGE BLOCK 


POSTAL TELEGRAPa BUILDING 


17th ST. and ST. PAUL AVE. 
. 7th AVE. and 2d ST. 


NEW ORLEANS, LA. 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURG, PA. . 
PORTLAND, MAINE 
RICHMOND, VA. 
ROCHESTER, N. Y. 
SALT LAKE CITY, UTAH 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 
ST. LOUIS, MO. 
SYRACUSE, N. Y. 


HUDSON TERMINAL, 30 Church St. 
. PENNSYLVANIA BUILDING 


MUTUAL ASSURANCE BUILDING 


THIRD NATIONAL BANK BUILDING 








HENNEN BUILDING 






FRICK BUILDING 
291 ST. JOHN STREET 







POWERS BLOCK 
DOOLEY BLOCK 

- CROCKER BUILDING 
ALASKA BUILDING 








KIRK BUILDING 





























FIBRE 
Fibre Conduit Co. 


FrxtTuREs (ELECTRIC) 
Beardslee Chandelier Mfg. Co. 
Benjamin Electric Mfg. Co. 
Dale Co. 
Federal Electric Co. 
Wakefield Brass Co., F. W. 


FLASHERS 
Bissell Co., The F. 


FLEXIBLE COUPLINGS FOR SHAFTS 
The Electric Controller & Supply Co 


FRICTION TAPE 
Jobns-Manville Co., H. W. 
Standard Paint Co. 


FusEs 
Chase-Shawmut Co. 
oe Fuse Wire & Mfg. Co. 

Fuse Co. 

General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Sachs Co., The 


FuszE WIRE 
Chase-Shawmut Co. 
Chicago Fuse Wire Mfg. Co. 


GEARS 
New Process Raw Hide Co. 


GENERATORS 
Allis-Chalmers Co. 
American Engine Co. 
C & C Electric Co. 
Crocker-W heeler Co. 
Triumph Electric Co. . 
Warren Electric Mfg. Co. 
Western Electric Co. 


G@LospeEs, SHADES, Etc 
Fostoria Glass Specialty Co. 
Holophane Co. 

Phoenix Glass Co. 


GRA 
re ny: ae Co., Jos. 


GROUND CONNECTION CLAMPS 
“Chase-Shawmut Co 


CLASSIFIED INDEX—(Continued from page 29) 


GrouND Points, PLATES AND Con- 
TACTS 
Lord Electric Co. 


HEATING APPARATUS 
American Electrical Heater Co. 
Guaranty Elec. Heater Co. 
Johns-Manville Co., H. W. 
Simplex tlectric Heater Co. 
Ward Leonard Electric Co. 


HOISTING MACHINERY 
Allis-Chalmers Co. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg Co. 


HopDers, ELECTRICIANS DRILL BIT 
Star Expansion Bolt Co. 


HyDRAULIC MACHINERY 
Allis-Chalmers Co. 


IMPREGNATING ne 
Mitchell, W. E. G 


IMPREGNATING pea 
Mitchell, W. E. G. 


INDUCTION COILS 
Rentgen Mfg. Co. 


INNER GLOBES 
Fostoria Glass Specialty Co. 
Macbeth-Evans Glass Co 
Phoenix Glass Co. 


INSTRUMENTS 
Atwater Kent Mfg. Co. 
Bristol Co 
Bristol, Wm. H. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mtg. Co. 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co 
International Electric Meter Co. 
Johns-Manville Co., H. W. 
Keystone Electrical Instrument Co 
Leeds & N orthrup Co. 
Machado & Roller 
Oelschlaeger Bros. 
Pignoiet Louis M 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric Co. 
Weston Electrical Instrument Co. 


INSULATING CEMENTS 
Mitchell, W. E. G. 


INSULATING COMPOUNDS 
Electric Cable Co. 
Minerallac Co. 
Mitchell, W. E. G. 


INsULATING MACHINERY 
American Insulating Machinery Co. 
New England Butt 


INSULATING PAINTS 
Standard Paint Co. 


INSULATORS ANP INSULATING MATERIAL 
American Vulcanized Fibre Co. 
Brookfield Glass Co. 

Doubleday-Hiil Electric Co. 

Dunton Co.. M. W 

Elm City Engineering Co. 

General Electric Co. 

Hemingray Glass Co 

Johnus- Manville Co., H. W. 

Lima Insulator Co. 

Locke Insulator Mfg. Co. 

Minerallac Co. 

Mitchell, W. E. G. 

New Lexington High Voltage Por- 
celain Co. 

Okuuite Co. 

Standard Paint Co. 

Standard Lunderground Cable Co 

Thomas & Sons, R 


Ir1p1o PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


Irons, ELECTRIC 
American Electrical Heater Co. 
Guaranty Elec. Heater Co. 


JUNCTION BoxEs 
Bossert Electric Construction Co 
D & W Fuse Co. 


Lamp GuaRDs 
Hubbell, loc., Harvey 


LaMP-Makine MacHINERY 
Dwyer Machine Co. 
Fahn & McJunkin 


(Continued on page 52) 





Lamps, ARC 
Adams-Bagnall Electric Co. 
Doubleday-Hill Electric Co. 
Excello Arc Lamp Co. 
Fort Wayue Elecuric Works 
General Electric Co. 
Queen & Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 










LAMPS, DECORATIVE 
Central Electric Co. 
General Electric Co. 







Lamps, INCANDESCENT 
Banner Electric Co. 
Bay State Lamp Co. 
Boston Incandescent Lamp Co. 
Brilliant Electric Co. 
Bryan Marsh Co. 
Bucgeye Electric Co. 
Centra! Electric Co. 
Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Commonwealth Edison Co. 
Doubleday-Hill Electric Co. 
Economical Elec. Lamp Co. 
Economy Electric Co. 
Efandamn Co. 
Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co. 
General Incandescent Lamp Co. 
Germania Electric Lamp Co. 
Johns-Manville Co., H. W. 
New York & Ohio Co. 
Sheiby Electric Co, 
Sterling Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric Co 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 























LirttIne MAGNETS 
The Electric Controller & Supply Cc. 


LIGHTNING ARRE&STERS 
D& W Fuse Co. 
General Electric Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co. 
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THE ONLY’ SUCCESSFUE “METHOD 


: “VICTOR” WALL INSULATORS 


may be used in various manners for bringing 
wires from pole line into powershouses or 
substations or used as insulating bushings in 
many other positions. 
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This method is recommended 





No. 651—Wall Insulator 
Showing 
Methods of Use. 
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Let us send you some data 
Send for ‘‘The Insulator Beok’’ 


THE LOCKE INSULATOR MFG. CO., VICTOR, N.Y: 


r resistance wires to specifications; protective 
fuses for small currents ; ignition fuses for tor- WY Es WaT Ty ES 
pedo and mining operations; special forms for 
7 wireless telegraphy; all forms of electrical ROSETTES 
contacts. 2-PIECE: FUSELESS: 250-VOLT 


BAKER & COMPANY, Inc. A new line of small Rosettes. 
C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. PAISTE ‘“‘PONY’” — 


- New York Office: Cortlandt Bidg. j “ ” 
. .3. R. R.A . NEWARK, N. J. ’ with the ‘““K-W”" method of fastening but made 
En SS 30 Church Street Fuseless for 250 volts. A free sample shows the im- 


provements in Cap and Base design. Made as 
‘Paiste ” knows how to make Rosettes. 


H. T. PAISTE CO., Philadelphia, Pa. 


NEW YORK BOSTON CHICAGO 
THE LEADING SPECIALTY MANUFACTURERS 
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CIENTIFIC, instead F YOU apply 
of haphazard, meth- Scientific 


ods distinguish modern Methods vo z a rs 
business from that of a er B-8 nsulating Paints 


For General Electrical Purposes—on the market 
setae PURCHASE re 
W. E. G. MITCHELL ‘ 86 MAIDEN LANE, N. Y. CITY 
E ui T O TE ST We also manufacture Various Grades of [Insulating Compounds for Special Purposes 
SUB J C “Office: Stamford, Conn. 


Works: Portsmouth, Va. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY 
BLECTRICAL | TESTING LABORATORIES 1 | WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES 


: Millions of feet in use. Cheapest to lay 
80th Street and East End Avenue New York CREOSOTED CROSSARMS, POLES, AND LUMBER 


The New WESTON Alternating Current 
Switchboard Ammeters and Voltmeters 


will be found vastly superior in ACCURACY, DURABILITY 
and WORKMANSHIP to any other instruments 
intended for the same service 


am=Cataivug No. 481 











































They are Their indications are 
Absolutely Dead Beat, Practically Independent of Frequency and also 
Extremely Sensitive, of Wave Form. They require Extremely Little Power 
Practically Free from Temperature Error. for Operation, and are Very Low in Price. 


CORRESPONDENCE CONCERNING THESE NEW WESTON INSTRUMENTS IS SOLICITED BY THE 


WESTON ELECTRICAL INSTRUMENT COMPANY, “Pike NEWARK, N, J. 


NEW YORK OFFICE, 74 Cortlandt Street 
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FOR SALE 
One Steel Stack, 46 inches in 
4 diameter by 94 feet logg. Com- 
. paratively new. 
THE NEWBURGH LIGHT, 
HEAT & POWER CO. 
Newburgh, N. Y. 
















PASSBURG - 


VACUUM DRYING AND 
IMPREGNATING APPARATUS 
FOR 
TRANSFORMER, FIELD and ARMA- 
TURE COILS, ELECTRIC CABLES, ETC. 
Absolute Dryness Operative Economy 

No Overheating | Great Durability 
No Fire Hazard Saves Factory Space 
ALL SIZES - ALL TYPES 


J. P. DEVINE CO. / 


BUFFALO, N. Y. 


An English firm of Electrical Engineers 
of repute, with good and extensive con- 
nection in the United Kingdom, are pre- 
pared to represent a first-class manu- 
facturer of electrical goods. Reply to 
The British General Electrical Company, 
17 Hatton Garden, London, E. C., England 
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Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons (td.) 
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Chief American Office 
= 
91 JOHN STREET, NEW YORK ——) , — ROSE POLYTECHNIC INSTIMUTE i THE SCHWERDTLE STAMP Cuv.. 
cNatr, Presiden A College of Engineering Mechanical, Electrical = . 
Manufactory, SHEFFIELD, ENG. Located in the Lake Superior district Mines and Civil Engineering, Chemistry and Architect- 
and mills accessible for college work. For Year- ure. Extensive shops and laboratories. 2th year. 
book and Record of Graduates apply to Pres- Expenses low. For catalogue and professional 
ident or Secretary, Houghton, Mi higan. mag A or os address C. L. MEES, Prest., 
erre Haute, Ind. 
































rei ID oN OIL AND POLE TOP VOGT die Ps AW ic MONEY 
ATIRON | xa batt ano MUL SWITCHES MOTORS ON YOUR LAMP BILLS 
oe | For High Volt ase caerannaneiae 
spLeVITRIFIE Substantial apparatus at low prices. Write for Independent Prices 
Send for bulletins and list of installations. : eas GERMANIA ELECTRIC LAMP CoO. 
PACIFIC ELEC. AND MFG. CO. CENTURY ELECTRIC CO. 120 Liberty Street 420482 Ondon Street 
701 Atlas B'dg. San Francisco, Cal. ST. LOUIS, MO AGENTS WANTED EVERYWHERE 
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me TRADEMA! a 
AND OP NATeaTS 
oS SS eee On CABOT 


PERSONAL AITENTION &) ELEctTrRIC Co. 
GUARANTEED 


25 YEARS’ ACTIVE PRAGTICE Designers and Builders 
SPECIALTY 3 oe ie = Special 
‘s Working on the Fallures of ectrica pparatus eS 


Others" Home Office and Factory 
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Siggers & Siggers BOSTON (Brookline), Mass. 
PATENT LAWYERS Western Office, Chicago, Ill. TYPES B,C AND D 
10 To SO AmP., SINGLE AND DOUBLE POLE 
a er 10 To 35 AmpP., SINGLE, DouBLE AND 


TRIPLE POLE 




















PATENTS 
PATENTS 


Mr. Contractor! 


Why not increase your business during the 
summer months? You can make money while 
others are idle by showing the merchants of 
your city the only economical way of absolutely 
controlling the hours of lighting their show 
windows and eliminate al! trouble and worry. 


THE HARTFORD TIME SWITCH 


THE WATER WAY 


BETWEEN 


<<| BUFFALO AND DETROIT 


- The D. & B. Line Steamers leave Buffalo F—— 
daily at 5:30 p. m., (eastern time) and Detroit Fagg 
week daysat5: Op. m., Sundaysat4:00 p.m, 
= (central time) reaching their destination 
e—§ the next morning. Direct connections with 
= early morning trains. Lowest fares and 
=4 superior service to all points west. 


Rall Tickets Available on Steamers = 











Save money and time 
by sending your 
3: matters to me :: 













a sj All classes of tickets sold reading via automatically turns the lights on and off at the 
DESIGNS | Michigan Central, Wabash and Grand Trunk F ‘ ¢ ee 
COPYRIGHTS Railways between Buffalo and Detroit, in proper time and needs winding but once a week. 







either direction will be accepted for trans- 
portation on D. & B. Line Steamers, 

Send twocent stamp for illustrated pam- 
= ees — Great Lakes Ma‘ x 

- dress L. G, Lewis, G. P. A., Detroit. 


= Detrolt & Buffalo Steamboat Co. 
PHILIP H. MCMILLAN, A. A. SCHANTZ, 
VICE PRESIDENT. 






Write for our special proposition. 


HARTFORD TIME SWITCH CO. 


99 WARREN ST., NEW YORK 























E. S. DUVALL 
Washington, D. C. 


LOAN @ TRUST BUILDING 



































ELECTRICAL 

















i88i 
AUTOFATIC 


CORLISS 





put on the market. 





and FOR 





Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever 


THE BALL ENGINE CO. 


ERIE, PA. 


1908 


ELECTRIC 
and 
POWER SERVICE 


























Use DIXON’S GRAPHITE BRUSHES 


and avoid the necessity of turning down com-= 
mutators or applying lubricants. 


JOSEPH DIXON CRUCIBLE CoO., = Jersey City, N. J. 


Write us. 








REVIEW 





practically doubled. 


the same power. 


48 Raritan Avenue, 








for foundations and space; weight and cost of base castings is 


The ideal solution is the AMERICAN-BALL ANGLE 
COMPOUND ENGINE. The floor space occupied is no 
larger than would be required for a simple automatic engine of 
Placing two cylinders at right angles per- 
mits accurate balancing in all directions. 

If you are in any way interested in engine performance, it 
will be worth your while to send for our handsomely illustrated 
Bulletin No. 14, explaining all details of this remarkable engine. 


AMERICAN ENGINE CO. 





Vol. 53—No. 2 





A Perfeet 
Compound 
Engine 


Tandem compounds 
occupy too much room 
and require large 
foundations. 

Cross compounds 
meet with the same 
objections, but in a 
more aggravated 
form, as to expense 


Bound Brook, N. J. 














LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Linz MATERIAL 
Bissell Co., The F. 
Johns-Manville Co., H. W 
Klein, Mathias & Son 
LOCOMOTIVES, ELECTRIC 
Jeffrey Mfg. C», 
MacHINE TooLs AND MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Co 
MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 
MAGNETIC FRICTION BRAKES 
The Electric Controller & Suyply Co. 
MAGNETIC SOLENOIDS 
Cutler-Haminer Mfg. Co. 
The Electric Controller & Supply Co. 
MAGNETIC Switch CONTROLLERS FOR 
LARGE Morors 
Cutler-Hammer Mfg. Co 
The Electric Controller & Supply Co 
MALLEABLE CASTINGS 
Jetfrey Mfg. Co. 
Mast-A KMS 
Brady, ‘T: Hi. 
METALS 
Baker & Co., Inc. 
Phosphor-Bronze Smelting Co 
METERS 
Doubleday-Hill Electric C ». 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
International Electric Meter Co. 
Johns-Manville Co., H. W. 
Pignolet, L. M. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 
Mica 
Chicago Mica Co. 
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MINING MACHINERY 
Allis-Chalmers Co 
Jeffrey Mfg. Co. 

Motors 
(See Dynamos and Motors) 


NAME-PLATES 
Schwerdtle Stamp Co., The 


OuTLeT BoxEs 

Bossert Electric Construction Co 

Chase-Shawmut Co. 

Chicago Fuse Wire & Mfg. Co 
OUTLET Box RECEPTACLES 

Benjamin Electric Mfg. Co. 
PAINT 

Standard Paint Co. 
PANEL-BOARDS 

Lang Electric Co., The J. 

Trumbull Electric Mfg. Co. 
PATENT SOLICITORS 

Clement, Edward E. 

Duval, Edw. 8 

Siggers & Siggers 
PHOTOMETERS 

Dwyer Machine Co. 


PHOTOMETER STANDARDS 
Electrical Testing Laboratories 


PINIONS 
New Process Raw Hide Co. 
PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., 

PLATINUM WIRE AND SHEET, PLaTi 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIVETs 

Baker & Co., Inc. 


PoLEs, BRACKETS, Pins, TrEs, Cross 
Arms, CLIMBERS, ETC 
Bissell . The F. 
Brady, Hi. 
Baiedsy. Hill Electric Co. 
Klein & Sons, Mathias 
Johns-Manville Co., H. W. 
Morris Co., Elmer P. 
Wyckoff Pipe & Creosoting Co. 


PoMPING MACHINERY 
Allis-Chalmers Co. 


PusH-BuTTons 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
Ward Leonard Electric Co. 


Rari-Bonps 

Chase-Shawmut Co. 

Dossert & Co. 

General Electric Co. . 
Johns-Manville Co., H. W. 
Lord Electric Co. 

Roebling’s Sons Co., John A 

Rat. JOINTs 
Rail Joint Co. 

RarLway SPECIALTIES, ELECTRIC 
Blake Signal & Mfg. Co. 
Central Electric Co. 

Doubledsy Hill Electric Co. 
General Electric Co. 
Johns-Manville Co., H. W. 

Rail Joint Cc mpany, The 
Westinghouse Electric & Mfg. Co. 

REFLECTORS 
Holophane Co. 

Phoenix Glass Co 

REPAIRS 
Commonwealth Edison Co. 
Waterbury & Co. 

RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mfg. Co. 

The Electric Controller & Supply Co. 
Ward Leonard Electric Co. 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 


RHEOSTATS 
Crocker- Wheeler Co. 
Cutler-Hammer ro 
Cutter Electrical & Mfg. Co, 
General Electric Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


(Continued on page 56) 





RHEOSTATS 
Westinghouse Electric & Mfg. Co. 


Rines, WIRE DIstTRIBUTING 
Star Expansion Bolt Co. 
SEALS 
Schwerdtle Stamp Co., The 
SECOND-HAND MACHINERY 
Bissell Co., The F. 
SHADEr 
Hubbell, Harvey, Inc. 
SHADEHOLDERS 
Hubbell, Harvey, Inc. 
S1eNns, ELECTRIC 
Federal Electric Co. 
SLEEVINGS : 
Belden Mfg. Co. 
Dunton Co., M. W 
SOCKETS 
Federal Electric Co. 
Hubbell, Harvey, inc. 
Paiste Co., H. T. 
Trumbull Electric Mfg. Co. 
SOLDERING STICKS AND — 
Blake Signal & Mfg. C 
Burnley Battery & Mfg. “Co, 
Chase-Shawmut Co. 
Dunton Co., M. W. 
SOLENOIDS 
Ward Leonard Electric Co. 
SPARK CoILs 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electricai Supply Co. 
SPARKING PoINTs 
Baker & Co., Inc. 
SPECIAL OVERLOAD No-VOLTAGE AND 
Reset Crrcvuit-BREAKERS 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co 
Ward Leonard Electric Co. 


SPECIALTIES 
oe aa Electric Mfg. Co. 
Chase-Shawmut Co. 
Doubleday-Hill Electric Co 
Novelty Electric Co. 
Paiste Co., H. T. 
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enerating Units 






Ridgway Dynamo and Engine Go. 


RIDGWAY, PA. 





building power plant machinery for all classes 
of service, and this experience together with a 
large body of skilled workmen and one of the 








Simplicity 
Strength 
Regulation 


SPARKLESS COMMUTATION 


Design, workmanship and running 
qualities cannot be excelled 


All details are the result of long experience in 


best equipped shops in the country produces 
an engine which has never been equaled. 
























































CHICAGO CINCINNATI NEW YORK ; ‘ 
824 Marquette Bldg. 907 Andrews Bldg. 90 West St. It is well known for its many points of excel- 
BOSTON, Exchange Bldg. lence and is recommended by all users. a | 




















BROWN HOIST 
LOCOMOTIVE CRANES 


are found to be exceedingly economical Tools 
about power and lighting stations 


The Brown Hoisting Machinery Company 


ENGINEERS AND MANUFACTURERS HOISTING MACHINERY 
FOR ALL PURPOSES 


Office and Works: CLEVELAND, OHIO 


Branch Offices, New York and Pittsburg 











A stonishingly low as the guaranteed cost of power with the 
Diesel] Engine is (8 gallons of crude oil per 100 B. H. P. Hours), 
it is a fact that, almost without a single exception, the engines 
in operation do at least 20% better than guaranteed. 
Complete catalogues, lists of plants in operation, test reports 
and data, sent upon request. 


AMERICAN DIESEL ENGINE CO. 
11 Broadway NEW YORK CITY 


Western Orrice: Traction BuitpinG, INp1aNnapotis, IND. 
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ELECTRICAL CONTRACTORS 
scene | DIRECTORY or ENGINEERS | st 
CONSULTING INTERESTS 

















Cc. E. F. AHLM 


Gonseltiag, Electrical and Mechanical 
Engineer 


Designs and Specifications 
Lighting and Power 
Plants 
614-615 Caxton Bidg., 





Cleveland, 0. 


- EDWARD E. CLEMENT 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports on Validity and Infringe- 
ment, Perfecting and Developing of s 
ventions. Patents and Patent Causes. 
OFFICE 
McGiLt Buitpine, WasHineTon, D. C. 








W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


Cuicaao 


1509 Fisher Building, 





HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting stations 
Electric Power Transmission 


Suite 1805, CHEMICALBLDG., St. Lovis 








THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
18: La Salle Street 
CHICAGO 





F, W. Darlington 


MEM. A. I. E. B. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. 


cations, 

oan 
ways, Electric 
Plants. 


Philadelphia, Pa. 


, Estimates, Plans, Specifi- 
aperinsendence. Electric Rail- 
ower, Electric Light, Steam 








PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


42 Broapway, NEW YORK CITY 


H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 








| AMERICAN TRUST BLDG. 
CHICAGO, ILL. 








DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
industrial establishments. 


Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 





ELECTRICAL REVIEW 
PUBLISHING CO. 


13 Parx Row, New York 


We will mail, postage prepaid, any 
scientific book published on receipt of 
price. 








J. H. HALLBERG 


CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 

30 GREENWICH AVENUE NEW YORE 

Long-DistanceTelephone 4773 Chelsea 


Iron City Engineering Company 
CONTRACTING BLECTRICAL 
ENGINEERS 
Power and Light Installations 
Bell L. D. Tel. rs99 Court 
Frick Bldg. 


Pittsburg, Pa. 








WILLIAM J. HAMMER 


CONSULTING 
ELECTRICAL ENGINEER 
Examinations, Reports, Tests, Super- 
vision, Expert Testimony, Laboratory 
Investigations 
(FOREIGN CONNECTIONS 


26 Cortlandt St, and 153 West 46th St. N.Y. 


THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Geatracting Engineers 
149 BrRoapway, New YorE 
’Phone-7269 Cortlandt 








GEO. 1. HANCHETT, 


CONSULTING amp 
ELECTRICAL ENGINEER, 


11q Lisgerty Strrezt, New Yor«x. 








EDWARD H. KITFIELD 
53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 














ADOPTED 


BECAUSE 


THE 1908 EDITION 


Standard Wiring 


For Electric Light and Power 


By H.C. CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 





By the Fire Underwriters of the United States 
By Cornell University, Stanford University and other Technical Colleges 


and Schools 


By over 109,500 Electrical Engineers, Central Station Managers and 


Wiremen 





It is the only book on Wiring and Construction Kept strictly up to date 
It contains all the necessary Tables, Rules, Formulas and Illustrations 
It settles disputes, and if referred to before wiring will prevent disputes 





FLEXIBLE LEATHER COVER (Pocket Size)*§1. 


~~ as 


ELECTRICAL REVIEW PUBLISHING CO., 13-21 Park Row, NEW YORK 


Sent post paid upoa receipt of price, by 
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ELECTRICAL 
MECHANICAL 
CONSULTING 











DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 




















“EDWARD R. KNOWLES 


ELECTRICAL, CIVIL AND 
MECHANICAL ENGINEER 
Consulting Expert 

Industrial Engineering in all its 
branches. Remodeling Power, Light 
and Heat Installations. Gas Engine and 
Producer Power Systems. 
PULITZER BLDG., 





NEW YORK 





Frank Koester 


Consulting Engineer 
Power Plant Expert 


132 Nassau St., New York, N. Y. 








VAN RENSSELAER 
LANSINGH, 


iluminating Engineer 
Telephone 6925-6926 Cortlandt 
227 Fulton St. 


NEW YORK CITY 


SAMUEL G. McMEEN 


KEMPSTER B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 





Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 
1454 to 1457 Monadnock Biock ~ 


CHICAGO, ILLINOIS 


W. H. SCHOTT 
ENGINEER 
1100 to 1128 American Trust Bldg. 
CHICAGO 
DgsiGNgr AND Buitpgzr—Central Station 


Heating, Gas, Electric Light, Water 
Works and Power Plants. 











Telephone 6925 Cortlandt 


ALBERT J. MARSHALL 


CONSULTING 
ILLUMINATING ENGINEER 
Glackner Building 
NEW YORK 


New England Engineering Co. 


WATERBURY, 


too BROADWAY, 
Conn. 


New Yorx 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other ee instal- 
lations built or remodeled. 





RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Estimates, Roper, Plans, 8) cations and 
Supervision of Electric Ligh , Railway and 

Power Plants. 
Long Distance Power Transmission. 
60 Wall Street 
Street Railway Chambers 


New York: 
MontTREAL: 





Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 








LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, Spesantigne and Supervision 
of Installation of Complete Telephone 
Plants. ial Reports on Tele- 
phone Properties and Apparatus. 


411 Electrical Building, Cleveland, Chic. 





SIMION B. STORER 


Consulting Electrical Engineer 


Power Contracts and Rate Making 
Railway and Power Transmission 
Systems 


University Block, Syracuse, N. Y. 











LAMAR LYNDON, 


CONSULTING 
ELECfRICAL ENGINEER. 
Long Distance Power Transmission 


and Alternating Current Problems 
a Specialty. 





New York 


2 Recror STREBT, 








appearing in this de- 
partment may be sure 
that their addresses 
are in the most con- 
Spicuous location for 
the electrical industry 





J.G. WHITE & COMPANY 


INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
LONDON CORRESP’p’Ts: J.G. WHITE & CO., Ltd. 
9 Cloak Lane, Cannon Street 
CANADIAN CORRESP’D’TS: CANADIAN WHITE 
COMPANY, Montreal 
Principal Philippine Office: Manila, P. I. 

















SPRINGS 
Cary Spring Works 


STAGE LIGHTING APPARATUS 
Chase-Shawmut Co. 


STANDARD CELLS 
Weston Electrical Instrument Co 


STAPLES, INSULATED 
Blake Signal & Mfg. Co. 


STEAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 


STEEL 
American Bridge Co. 
Jessop & Sons, Wm. 


STEEL STAMPS 
Schwerdtle Stamp Co., The 
STENCILS 
Schwerdtle Stamp Co., The 
STOKERS 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 
STORAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Willard Storage Battery Co 
SWITCHBOARDS 
Allis-Chalmers Co. 
Bissell Co¢ The F. 
Bossert Electric Construction Co. 
Crocker- Wheeler Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Lang Electric Co., The J. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Switcuss, Etc. 
Central Electric Co. 
Cutler-Hammer Mfg: Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 


SwItcuEs, Ere. 
Electric Controller & Supply Co 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg Co. 
Lang Electric Co., The J. 
Lawrence Electric Co., F. D. 
Lord Electric Co. 
Pacific Electric & Mfg. Co. 
Partrick, Carter & Wilkins Co 
Trumbull Electric Mfg Co 
Western Electrie Oo 
Westinghouse Electric & Mfg. Co. 


TABLET BOARDS 
Doubleday-Hill Electric Co. 


TAPE AND SPLicING CoMPOUND 
Doubleday-Hill Electric Co. 
Minerallac Co. 

Okonite Co. 


TELEPHONES 
Atwater-Kent Mfg. Co. 
Central Electric Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Wire & Telephone Co. of America 


TELEPHONE SERVICE 
American Bell Telephone Co. 
Chicago Telephone Co. 

New York Telephone Co. 


TESTING 
Electrical Testing Laboratories 


THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


Ties, Cross-ARMS, BRACKETS. PINs, 
CLIMBERS, Etc, 
Bissell Co., The F. 
Brady, T. H. 
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Tiers, Cross-ARMs, BRACKETS, PINs, 
CLIMBERS, ETC. 
Central Electric Co. 
Klein & Son, Mathias 
TIME SwITCHES 
Bissell Co., The F. 
Harttord Time Switch Co. 
Manhattan Electrical Supply Co. 


TooLs 
Jessop & Sons, Wm. 
Klein & Sons, Mathias 


TRANSFORMERS 
Allis-Chalmers Co. 
Crocker- Wheeler Co 
Doubleday-Hili Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
International Electric Meter Co. 
New York & Ohio Co, 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


TROLLEY WHEELS 
Doubleday-Hill Electric Co. 
Johns-Manville Co., H. W. 


TUBES 
Fibre Conduit Co. 
TURBINE GOVERNORS 


Allis-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 


TURBINES, STEAM 
Allis-Chalmers Co. 
General Electric Co. 
Smith Co., S. Morgan 
Westinghouse Machine Co. 


TURBINES, WATER 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Smith Co., 8. Morgan 


UncoaATED ARMATURE TAPES AND 
SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., M. W. 
VARNISH, INSULATING 
Standard Paint Co. 


WaATER-WHEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 


WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Woodward Governor Co. 

WINDING MACHINERY 
American Insulating Machinery Co 
New England Butt Co. 

WIRE CONNECTORS 
Dossert & Co. 
Doubleday-Hill Electric Co 


WIRE JOINTS 
Cook, Frank B. 

WIRES AND CABLES 
American Electrical Works 
Atlautic Insulated Wire & Cable Co. 
Belden Manufacturing Co. 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Detroit Insulated Wire Co. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Indiana Rubber & Insulated Wire Co. 
Lawrence Electric Co., F. D. 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Oo. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Soe gees Smelting Co., Ltd. 
Roebling’s Sons Co., John A. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Western Electric Co. 
Wire & Telephone Co. of America 
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TING MAGNE 


The Lifting Magnet has come 
to stay. 

It has now so convincingly 
proven its merit, that every Man- 
ager or Superintendent of an Iron 
or Steel Plant must, in justice to 
his Company, ask himself the 
question, 

“Will not a Lifting Magnet 
reduce our operating expenses?” 

Having built and tested hun- 
‘ dreds of Magnets, we are in a 
position to help you answer this 
question intelligently. 

We know of many plants where 
one of our Magnets does the work 
of ten laborers. 

If your conditions are similar, 
is it not to your interest to learn 
that you also can save fifteen 
dollars per day? 

If, in our opinion, your condi- 
tions are such that the investment 


wilt iil ith ee 


\ ee Wij, J We know that satisfied cus- 
pyle rd tomers are our best advertise- 


Wi) ment. 
a & a If you have large quantities of 
GY pig, scrap, billets or plates to 
handle, can you afford to delay 
any longer the use of Magnets? 









TE 7 


























THE ELECTRIC CONTROLLER* SUPPLY © 


bia CLEVELAND , OHIO. 















OVER 26,000 MILES IN USE 
ROLLED FROM BEST QUALITY STEEL 





CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT 


TEBE RAII, JOINT COMPANY 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 




















x to 5 H. P.. is fully described in Bulletin 78 K. Makers of Base Supported HIGHEST Cones ne 
etre v Rail Joints for AWARDS Boston, Mass. 
It is the standard small-power machine. Standantudié Special ae 
al Seeeians, aise Paris, 1900 Buffalo, 1903 Portland, Ore 
CROCKER-WHEELER COMPANY Girder, Step oF ig Bag cra 
Compromise, t. Paul. Minn. 
AMPERE, N. J and Insulating Rail Joints, protected by Patents pe LP oe 





in United States and Foreign Countries. Montreal, Can. 
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C & C VARIABLE SPEED MOTORS 








C & C VARIABLE 
SPEED MOTORS 


are standardized as follows: 























| 
a | g 2 6 a | g a a | g —— 2 
. | &§ SPEED a I SPEED a E SPEED ; E SPEED ; & SPEED : & SPEED = SPEED 
ma | m 9} tc a] x = ~ = % 5] fm fs) = 
15:1 300 —1500 ea ) S50~1000 5:1 3 300-1500 5:1 ) 225-1875 ae 1 § 325 - 1625 5:1 200—1000 5:1 
.1 ) 500—2000 5? l 4 240-1250 ” + 200—1000 + 200—1000 ° 1 200-1000 4:1 4 350-1400 4:1 160— 640 
4:1 4 300—1200 _ 4 $ 830-1400 te) 415-1900 4-1 4 350-1400 4-1) 400-1600 71 + S90— R00 3.1} 360—1080 
a. 1 § 500-1500 4:1 4) o40— 960 *1 4 300—1200 iP 714 275-1100 15 )} 325—1300 3.) 350-1650 3:14 160 4x0 
| 3:1 + 300— 900 2 3-1) 600-1800 g: 1) 45—1425 2 g.1 \) 350-1650 3-1 J 400-1200 3:14 359 1050 a.) 375-1150 
P § 500—1000 3:1 4 350—1050 = + 650—1950 ss | 350—1050 1 325— 975 Sane! 650—1300 7s + 360— 720 
2:1 4 300— 600 2-1} 1000—2000 = 1} 6350-1800 2:1 § 900-1800 ae} 750-1500 ZiT 4 550-1100 
*T } G00—1200 |**" 1) 475— 950 “+1 4 550-1100 _ + 550—1100 
z.1 ) 450—2250 ‘bs. ) 330-1750 5:1) 3875-1875 5:41 ) 350-1750 5:1 ) 2d—1385 3.1) 250—1250— 5:1 
5:1) 250-1950 mer) LBS : ) 250—1259 o: ' ) 250—1250 _ Me" ) te 8 a: "7 120— 600 $21 135— 340 
Py 395 5 35 O5 ri vay 9 ‘ 
, aca tf See aa 2 ee Lowe“ 431, See an ) Se 1) = sa) 2 = 
{ E + 250--1000 3 + 5OO~ 2000 5 | ) 250—1000 10 ) 250—1000 20 + 275—1100 30 + 120— 485 50 ¢ 135 105 
= 2 ys p> >, =) _ ox D7 Or 190% \ D> gry 
213:1 } 800-2400 3:1} 500-1500 13:14 600-1800 3:1 4 500-1500 3:1} 45-12% 3:1 ) 5-Rb 2:1 ) #— so 
) 450—1350 ) 350 - 1050 | ) 375 - 1125 ) 350—1050 + 525 - 1575 + 250— 750 + 200— 400 
2:1  800—1600 >. 1 $ 900—1800 lo., 3} 850-1700 9-1 $ 150-1500 9-1 ) 700—1400 9-7. $ 650—1300 
2 S31 1 1 
| 7:1 4 500—1000 12: 4 00-1200 *T + 500—1000 *:1 4 950-1900 2:1 4 495_— 850 


The C & C Electric Company | Works: Garwood, N. J. 


New York: 149 Broadway Philadelphia: West End Trust Building Boston: H. A. Howard, 10 Post Office Square 











Motor=-Generators 


Direct Current & Alternating 
Current in Any Combination 











— Burke — 
E-lectric Co. 


Manufacturers of A. C. and D. C. Machinery 


Main Office and Works: 
ERIE, PA. 


NEW YORK, 26 Cortlandt St. 
PHILADELPHIA, West End Trust Building. 
PITTSBURG, Park Building. 
KANSAS CITY, W. T. Osborn & Co. 
CLEVELAND, Adams G&G Downs, 

New England Building. 
CHICAGO, Taussig G Babcock, Marquette Bldg. 
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WAGNER ELECTRIC MFG. CO. 


Main Office and Factory: ST. LOUIS, U.S.A. 





Mr. Contractor: 


The Central Station in your town is selling 
current. It is not so much interested in selling motors 





as it is in putting on power customers. 


Your Central Station has out anywhere from 
three to ten solicitors, each one trying to interest pos- 





sible power users. You can make each one of these 





solicitors help you in your motor sales if you help them 








get power customers. 


It is universally conceded that the Wagner 





Single-Phase Motor made possible single-phase power 





business. 





In selling Wagner Motors you haven’t the 
handicap cf saying, “It is just as good as—.” Everyone 
knows the Wagner Motor is the standard of excellence. 








With a market it is easy to sell the best. The Wagner 








Motor is the best. 





Telephone our district manager in your city. 


He will come to see you. 


SEE OUR BULLETIN No. 75-C 


DISTRICT OFFICES 


Atlanta Chicago Denver Philadelphia Portland 
Boston Cincinnati New York Pittsburg San Francisco 
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We can furnish whatever you 
need in sizes from | H. P. up. 
For either Direct or Alternating Current. 


These Motors are now used for a great variety of purposes and are showing that they 
are capable of meeting the most exact requirements. 

Quality is the index to their construction. In no case has efficiency, durability or 
operation at conservative temperatures been made of secondary importance merely to secure 


light weight and the ‘ cheapness” commonly associated with it. 


General Offices: MILWAUKEE, WISCONSIN 
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TRIUMPH 
Generators 





TWO-BEARING GENERATOR 


TRIUMPH ELECTRIC CO. 


Main Office and Works 


CINCINNATI, OHIO 


CHICAGO 
Great Northern Bldg. 


NEW YORK 
1 Madison Avenue 
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UNIVERSAL PROPELLER, 
CEILING COLUMN, AND 


UNIVERSAL OSC/LLATOR 


FAWN 








No. 136-12’ OSCILLATOR FAN—DESK 
SEND FOR BULLETINS 20 AND 2! 


DIEHL MANUFACTURING COMPANY 


ELIZABETHPORT, NEW JERSEY 


BRANCHES: (1) 
NEW YORK, BOSTON, PHILADELPHIA, CHICAGO, BALTIMORE 

















BUY 
BROOKFIELD 


Glass Insulators 











THE 


STANDARD 










THE BROOKFIELD GLASS C0. 


MANUFACTURERS 


UNITED STATES EXPRESS BUILDING 
Trinity Place, Greenwich and Rector Streets, NEW YORK 
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Next week the booklet descriptive of the 
new line of Cutler- Hammer snap 
switches and lamp sockets will be ready 
for distribution. Those who have al- 
ready made application for a copy will 
receive in addition to the booklet a work- 
ing model of the wonderfully simple 
mechanism that places these specialties 
in a class by themselves. 


Think of a switch that makes and 
breaks the circuit with a positive, quick 
snap, and that consists of only three 


moving parts: 
2. A coiled steel spring 
and 
3. A metal contactor 


1. A push bar extending 
clear through the switch 








“NE aaa Pik, i 


MODEL OF CUTLER-HAMMER 
PUSH-BUTTON SWITCH MECHANISM 


Free on request while they last to those who use business 
stationery. We shall be obliged to short-circuit 
postal card requests. 


The working model shows how these 
three pieces are assembled in the switch 
—shows how they work. 


You will admit when you see it that it is 
the cleverest and simplest switch mech- 
anism yet invented. 


Illustrated booklet descriptive of Cutler- 
Hammer push-button specialties ready 
for distribution next week, together with 
list prices and discounts. We cannot 
promise to send a working model of the 
switch mechanism to everyone, but we 
will send them out (first come, first 
served) as long as our supply lasts. 
Those who write for the booklet and 
model to-day may be reasonably sure of 
receiving both. Save time by address- 
ing nearest office. 


THE CUTLER-HAMMER MFG. CO., Milwaukee 


CHICAGO OFFICE: 
Monadnock Block 


NEW YORK OFFICE: 


Hudson Terminal (50 Church St ) 


PITTSBURG OFFICE: 
Farmers’ Bank Building 


BOSTON OFFICE: 
176 Federal Street 
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Diameter of Face, 2 1 


D’Arsonval Type 


Accurate ; dead beat ; fully 
Sent on 30 days’ approval. 


Type C 25 Voltmeter 


-2 Inches 
Overall Diameter, 3 Inches 





guaranteed, 


Made in the following ranges : 
Ammeters, 1-100 ampere to 30 amperes. 
Voltmeters, 1-100 volt to 25 volts. 
Price, $7.50 and upwards 

ASK FOR BULLETIN E 


Hoyt Electrical Instrument Works 
PENACOOK, N. H. 








125 Milk Street, 








The 


American 
Bell Telephone 
Company, 


Boston, Mass. 














STAY AT HOME 
AND LET YOUR 
VOICE TRAVEL 


You can 
accomplish more in 
a shorter space 

of time and at 

less cost 


BY TELEPHONE 


than you can 
accomplish in any 
other way 


NEW YORK 
TELEPHONE CO. 


15 DEY 8T. NEW YORK 
































TELEPHONE 
* ENGINEERING « 


The “A B C of the Telephone” is a 
book valuable to all persons interested 
in this ever-increasing industry. No 
expense has been spared by the publish- 
ers, or pains by the author in making this 
the most comprehensive handbook ever 
brought out relating to the telephone. 


The volume contains 375 pages, 268 
illustrations and diagrams; it is hand- 
somely bound in black vellum cloth, 
and is a generously good book without 
reference to cost.or price. 


Money will be returned to 
dissatisfied purchasers of this 


volume. Order to-day. 


Price, One Dollar, Postpaid 


Send all Orders to 


Electrical Review, 2222s ken 


New York City, U.S. A. 











W. R. Ostrander & Co. 
22 Dey St., NEW YORK 
Manufacturers of 


Sporting Tubes, Whistles, 
Bells, Annunclators 


‘light 
Supplies 
Factory 
DeKalb Ave 
Brooklyn 
Send for 
Catalogue 











ELECTRIC CONDENSERS 


WM. WARSHALL, Manafacterer 


Standards a Specialty 


709 Lexington Ave., New York 











WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 

















PAN 
logue No. 207. 


The Prentiss Clock 
Improvement Co. 


Dept. 20, 92 Chambers 
Street, New York City. 
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The 
“Hawthorn 
Universal” 


Western Electric 
Direct-Current 
Fan Motor 


Can Be Changed from a Desk toa 
Bracket Fan Without the Use 
As a Desk Fan of an Adapter As a Bracket Fan 














This Fan operates at three speeds, runs noiselessly, and 
uses the minimum amount of current, giving at the same 
time a maximum breeze. Our “Victor” Alternating-Cur- 
rent Fan is also of neat design, runs noiselessly and can 
be used as Desk or Bracket Fan. 


Send to-day for a copy of our 
1908 Fan Motor Catalogue 
It tells you about Fan 
Motors of Quality 


WESTERN ELECTRIC 


EASTERN CENTRAL Eom y «NX NY WESTERN PACIFIC 
New York 





Chicago Saint Louis San Francisco 
Philadelphi Indi: li Kansas City Los Angel 
— Chesil | _WRITE OUR Denver Seattle 
. ' EAREST HOUSE Dallas iia 
Pittsburg Minneapolis N Salt Lake City 


Atlanta Saint Paul ' Omaha 
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TYPES 


SINGLE-ACTING 
TWO-STROKE 
CYCLE 





DOUBLE-ACTING 
TWO-STROKE 
CYCLE 


DOUBLE-ACTING 
FOUR-STROKE 
CYCLE 





WE STILL MAINTAIN OUR REPUTATION FOR 


SIMPLE — ECONOMICAL — DURABLE 


BuILT BY BUCKEYE ENGINE CO., SALEM, OHIO 





WE CUT FROM NEW CLOTH 





WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES 


THE BUCKEYE GAS ENGINE 


ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 


POWERS 


25 HORSE-POWER 
To 
600 HORSE-POWER 





600 HORSE-POWER 
TO 
6000 HORSE-POWER 


600 HORSE-POWER 
TO 
6000 HORSE-POWER 


INDEPENDENT THOUGHT AND ACTION, AND FOR KEEPING 
ABREAST OF THE TIMES; AND IN PRESENTING THE BUCKEYE GAS ENGINE, ENGINEERS AND PURCHASERS 
WILL NOTE THAT WE ARE ORIGINATORS AND LEADERS IN THIS NEW LINE AS WE ALWAYS HAVE BEEN 
IN OUR STEAM ENGINE PRACTICE. 








*“CAMP’’ DUCT is known for Its permanency through alltime. it lasts longer 
than any other condult and gives better service. 
“CAMP” DUCT MEETS THE MOST RICID SPECIFICATIONS 
TEE EX. BSB. 
Flatiron Buliding Commercial National Bank Bullding Fulton Buliding 


NEW YORK 


MAKERS OF THE WORLD'S BEST CONDUIT 











DUNCAN 
DUNCAN 
DUNCAN 
DUNCAN 
DUNCAN 
DUNCAN 


METERS 
METERS 
METERS 
METERS 
METERS 
METERS 





SAMP COMPANDT 


CHICAGO PITTSBURG 





Duncan Electric Mfg. Co. 


LAFAYETTE, IND. 
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Co., Columbus, Ohio. 


MOULDING 
e BRANCH BLOCKS 


Manufactured in Six Styles 


APPROVED BY 

Underwriters Na- 
tional Electric As 
sociation for both 
moulding and cleat 
work. For sale by 
Write to- 
catalogue 


jobbers. 
day for 
and prices. 


THE ELM CITY 
ENGINEERING CO. 


61 Orange Street, 
NEW HAVEN, CONN. 


AGEncrges—New York, E. B. Latham & Co.; 
Philadelphia, Frank H. Stewart Electric 
Co.; Boston, Pettingill-Andrews Co.; Pitts- 
burg, Doubleday- ill Electric Co; New 
Orleans, S. J. Stewart; Erner & Hopkins 














2 Superior Quality 
4) Moderate Price 


Send for complete catalogue 
of our compact voltmeters, 
ammeters and volt-ammeters. 


L. M. PIGNOLET 
78 Cortlandt Street, New York 























pen Ay 0-50. 


Ampere-Meters: 
boo es, $4.00 Volt-Meters: 
volte, gi. 
Its, 


KENT POCKET METERS 
Are standard and most reliable. ‘‘Dead Beat’’ 
Accuracy’ Guaranteed 


Volt-Ammeters: 0-6 volts, 

res, $6.00. 0-10 

0 amperes. \ pes 
0-30 a 


0-15 or 20 


pi wlll Kent 
Mfg. Works 
118 North Sixth Street 
PHILADELPHIA, PA. 











SANTTIARY- Hous Cie wninc 


| Inte 
| De 
| 

| 


Gs | 
CARPETS 
PAPE RIES 


— 
WAGON 


will earn from $25 to 


carpet+, rugs, u 





stores, ete. 





If youdon’t care to buy 
perhaps you can sell 
for us. Big commis- 
sions tolive agents who 


ticulars to those who 





}furnish references. 





anted] about 
Wagon Agents Ww tal. Some custo- 
mers are operat- 
i as many as 
four outfits. Ex- 
clusive territory 
i, with practically 
can find customers for} no competition or 


our wagon outfits. Par- pong 








American Air Cleaning Co 
_- Milwaukee, Wis. 





A Good Money Maker 


This portable Vacuum . sx: machine 


ay—expenses 
about $6. Lat-st and best mathod for cleaning 
hoistery, draperies, etc., without 
removal from the house. Sucks out the dust into 
tanks in the wagon. In vig demand the year 
’round for homes, churches, theatres, halls, 
A clean, legitimate, inde 
business, at good prices, netting from. 


ndent 


to 


r year to 
enien with 
00 capi- 


ee: you 
us; 

; eae litera- 

mean business andcan} ture to responsi- 

ble parties with 

'y capital. 

We also install stationary vacuum clean- 

ing plants in residences and public 

buildings of all kinds. 





Md 








EXE EELTLOGG seri company. 
SUPPLY COMPANY 

ADDRESS DEP'’T G. CHICAGO 

TELEPHONES SWITCHBOARDS 

@The new Kellogg Steel Telephone Set, designed 

especially for use in residences and hotels. has many 

points of superiority over old styles. 

lt is strong, light, compact. 

(All connections and every part instantly accessible. 

it has a long lever switch-hook, insuring firm contacts. 

dit is fitted with standard Kellogg transmitter, re- 

ceiver, ringer and other parts securely placed. 

@A highly efficient, reliable and very compact tele- 

phone. 











COMMUTATOR INSURANCE 


That's what we offer, for there’s no friction or wear 
with these brushes. 

Being 90% pure graphite insures low resistance, no 
sparking under varying load, longer wear and nd greasing. 





HOLMES FIBRE-GRAPHITE MFG. Co. 
GERMANTOWN, PHILADELPHIA, PA. 











Electric Heating Appliances 
“STANDARD” 
OUR LINE CONSISTS OF OVER 185 DEVICES 
AMERICAN ELECTRICAL HEATER COMPANY 


Main Office and Factory: DETROIT, MICH. 
Oldest and Largest Exclusive Makers in the World 


**‘American’”’ 











Every electrical book is either published or for sale by us. 
ELECTRICAL REVIEW, 13-21 Park Row, New York. 











Elevating—Conveying—Power Transmission 
Screening—Crushing—Coal cor haeag5, Phaem and 
Rock D: —Coal Washin ing Machinery and 
Electric Locomotives. Catalogues are yours 
for the asking. Address 


THE JEFFREY MFG. CO. 
COLUMBUS, OHIO, U. 8. A. 








W.29 & ST. 


NEW YORK 








ELMER P. MORRIS COMPANY, 72 Trinity Place, New York a 


Plain and ornamental iron and steel poles and brackets, high-tension pins, brackets and break-arms; 
complete equipments for the construction and operation of electric railways and high-tension lines. 














When in BOSTON Stay at the 


Copley Square Hotel 


Cor. Huntington Ave. and Exeter St. 


The most centrally located hotel for travelers and visitors. One biock 
from Boston & Albany “Huntington Avenue Station” and N. Y., N. H. & H. 
“Back Bay Station.” Blectric cars pass the door to B. & M. BR. R. “North 
Station” and connect with “L” and surface lines to all parts of the city 
and suburbs. 


Ten minutes’ walk to shopping and business district. 


A high-class, modern house, intelligent service, moderate prices, pleasant 
rooms, superior cuisine. Long-distance telephone in every room. 





Ladies traveling alone are assured of courteous attention. 
AMOS H. WHIPPLE, Proprietor 
Copley Square is Boston's literary, musical, artistic and religious centre. 








Cables which, after laying, 
are to be tapped are more ac- 
cessible when installed with 


Orangeburg 
Fibre Conduit 


For example: Main-line 
conduits, laid in newly opened 
streets in anticipation of serv- 
ice connections later on. 

If the conduit so laid be 
of iron, to tap it, the tubing 
must be cut by a diamond- 
pointed tool, opened up by 


a spreading machine and cut 


away, entailing a_ tedious 
amount of work. Cables in 
such cases are frequently 


damaged. 
With Orangeburg Fibre 


Conduit the concrete about 








the conduit is removed and 


-with very simple tools an en- 


trance effected to the cables, 
easily, quickly and without 
damage. 

No rough, jagged edges 
left to scratch or tear the 
cable. 

The Condutt Book, setting 
forth the peculiar advan- 
of Orangeburg Fibre 
Conduzt, well be sent to any 


tages 








address on request. 


The Fibre Conduit 
Company 


Main Office and Works: 
Orangeburg, N. Y. 


Chicago Office: 1760 Monadnock Building 

| San Francisco, Ca 
} Los Angeles, Cal. 
- ' Seattle, Wash. 
McClary-Jemison Co.: Birmingham. Ala. 


Pierson, Roeding & Co.: 
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SIEMENS CARBONS PITTSBURGH TRANSFORMERS 
GIVE LEAST HAVE LOWEST 
ASH DEPOSIT CORE LOSSES 
Do you want samples? Have you our data book ? 
New Lexington Gas-Fired Insulators DOSSERT CONNECTORS 
CONTAIN REPRESENT 
NO SULPHUR MODERN PRACTICE 
Write for our insulation book Special designs upon request 








Columbia Tungsten Lamps in Chicago Stock and 24-Hour 
Deliveries Guaranteed 




















Crutral Electric Company, 


264-266-268-270 Fifth Avenue, Chicago 
























: Belden Steel Gains | _ 
For attaching ai cenapeiee 
OUTLET BOXES ’ 2 % poles without cutting g 


For One-Quarter-Inch Flexible Conduit 


in the poles. 


Resist lateral as 





well as_ vertical 
strains and are per- 








manent, secure and 
not expensive. 


Fourteen sizes, 


» for telephone, tele- 
‘ eel, graph, electric 
Made in Eight Up-to-Dat , ree Wet : 
Styles for Combina- | pp ane light and power transmission work. Write for prices. 
tion or Straight Want Them erem 


Electric Work 





Belden Wire Test | 
Connectors 





. WORK ELECTRIC 5 : 
a ree ere These are the simplest 


and most effective made. 





Send for Bulletins and Prices If you use wire test con- 


Manuiestured by nectors, write for samples 


WM. H. COLGAN CO. one 


WEST NEWTON, MASS. BELDEN MANUFACTURING Co. 
194 Michigan Street, CHICAGO 
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Electric Fans 


Made to suit the critical buyer, the buyer who 





insists upon full value for his money. 


With ordinary care Westinghouse Fans will run 
for years and quietly deliver the greatest 
breeze with the least consumption of current. 


All prominent dealers handle Westinghouse Fans. Ask our nearest office 
for 1908 Fan Motors Booklets. 





Westinghouse Electric & Manufacturing Co. 


ADDRESS NEAREST DISTRICT OFFICE: 


Atlanta, Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, New York, Pittsburg, Salt Lake City, Seattle, 
Baltimore, Buffalo, Cincinnati, Dallas, Detroit, Los Angeles, New Orleans, Philadelphia, St. Louis, San Francisco, Syracuse. 
Canada: Canadian Westingh Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 


























Convert 
your waste 
into profit 








Westingh Exhaust-Steam Turbine Generating Unit. 


You can convert the exhaust steam you are now wasting from non-condensing engines, 
pumps, compressors, etc., into profitable electric power by installing a Westinghouse Exhaust- 
Steam turbine generating unit. The amount of power it will generate with otherwise wasted 
steam is surprising, frequently exceeding that produced by the primary engine. It is an 
easy way to increase the power capacity, without increasing the boiler capacity, of your 
present plant. 

Our engineers are always pleased to make your power problem theirs; address nearest office. 


The Westinghouse Machine Co. 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and The Roney Stoker 
Address nearest sales office for information 
New York, 165 Broadway Chicago, 171 La Salle St. St. Louis, Chemical Building Denver, McPhee Building 
Boston, 131 State St. Cincinnati, Traction Building Pittsburg, Westinghouse Building San Francisco, Hunt, Mirk & Co. 
Cleveland, New England Building Atlanta, Candler Building Philadelphia, N. Ameri Building 
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Matthews’ Holdfast Lamp Guards 


PATENTED AUGUST 15, 1905 


Contractors should handle 
Holdfast Lamp Guards be- 
cause they are well adver- 
tised; because they are 
the best; because they are 
the only guards made that 
are approved by ali fire 
insurance and underwrit- 
ing companies; because 
they are the only guards 
made that can be slammed 
against a solid wall and 
save the lamp. 


SEND FOR A SAMPLE 10 TRY 





Make them 
thief proof 














HANDY AND STRONG 


W.N. MATTHEWS & BROTHER 


MANUFACTURERS 
216 N. SECOND STREET, ST. LOUIS 














== A New Process 


NOISELESS PINION 
will stop your gears 
from making a racket. They also reduce the 
vibration. Write for Catalogue. 















S THE 
as 


(NEW PROCESS RAW HIDE Co. 


SYRACUSE , N.Y. 


Vol. 58—No. 2 














Meeting the most trying conditions a specialty. 
For Controlling, for Electric Lights, and for Annunciators in ELEVATORS 


Also for Theatre and other trying work 


Bishop Gutta=-Percha Company 


420-430 East 25th Street, New York 


BISHOP WIRES AND CABLES 


All Kinds of FLEXIBLE CABLE. 








Lead Incased Cables 


NEW YORK 
OAKLAND, Cal. 


AGENCIES AND BRANCHES: 





CHICAGO 
LOS ANGELES 


BARE and INSULATED COPPER WIRE 


Galvanized Telegraph 
Wrre 


John A. Roebling’s Sons Co., Trenton, N.J. 


ATLANTA 
SEATTLE 


CLEVELAND 
PORTLAND, Ore. 








WATERBURY 


SEAMLESS RUBBER INSULATED 
PAPER INSULATED LEAD ENCASED 
WATERBURY COMPANY 


ee 





WIRE & CABLE 


BRANCHES 
Chicago, Ill. New Orleans, La. 
San Francisco, Cal. 


Piteee Pa. NEW YORK 


80 SOUTH STREET 








Hew did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him 





The Electric Cable Co. 


BRIDGEPORT, CONN. 
INSULATED CABLES, WIRES and CONDUCTORS OF EVERY TYPE 





Our products are manufactured of the best material on 
new and improved machinery and in well-designed modern 
buildings, where everything is conducive to the highest 
grade of product. 


New York Orricg, 17 Battery Place 
Boston, Old South Bldg. 


Cuicaco Orrice, 1530 Monadnock Bldg. 
Ricumonp, Va., American Nat'l Bank Bldg. 
San Francisco, Monadnock Bldg. 








For 20 Years the Standard 


**Q. K.’’? Weatherproof Wire 
**Parac’’ Rubber Wire 
Bare Copper Wire 
Slow-Burning Weatherproof 
Railway Feeder Wire 
Slow-Burning Wire 


INSULATED WIRE COMPANY 


PAWTUCKET, R. I. 











PHILLIPS 








FOR LIGHT, POWER AND 
TELEPHONE SERVICE 


“DETROIT” 


RUBBER COVERED 


WIRES 


Detroit Insulated Wire Co, 
Detroit, Mich, 





The Bristol Company 
Specialists in 


Recording Instruments 


For PRESSURE TEMPERATURE 
and ELECTRICITY, Etc. 
THE BRISTOL CO., Waterbury, Conn. 


114 Liberty St. 45 Vesey St. Monadnock Bldg. 
New York New York Chicago 









































EXPORT AND DOMESTIC NUMBER 


ELECTRICAL REVIEW 





AND 





WESTERN ELECTRICIAN 



















VOL. LIII. NO. 24. 


CHICAGO, SATURDAY, DECEMBER 12, 1908. 


THREE DOLLARS A YEAR 
Single Copies Ten Cents. 





THE PHOENIX 
GLASS 60, 


Pittsburg - New York - Chicago 
MANUFACTURERS OF 


Electric Globes and 


Shades both AN CANDESCENT 


Inner and Outer Globes 
for all ENCLOSED ARC SYSTEMS 
Catalogues sent on request 














RADE MARK 
REG. u's. PATENT OFFICE. 


THE STANDARD FOR RUBBER INSULATION 

















>) BRISTOL’S 


RECORDING 
VOLTMFTERS 
AMMETERS 
WATTMETERS 


THE BRISTOL CO. 


Waterbury. Conn. 








Is your line equipped with “‘Phono- 
Electric” Trolley Wire? 
Do you know why ‘‘Phono-Elec- 
tric’ is superior to Hard-Drawn 
Copper Wire? 
Our ‘‘Red Booklet” tells why— 
mailed free. 

Bridgeport Brass Company, 

253 Broadway, New York 

Mills: Bridgeport, Conn. 





‘ROME DI 


ELECTRICAL 
WIRES 


Write for Sample Card 
The Wire & Telephone Co. 
of America 
ROME .- . « eam 




























(Licensed) 






[ncal- Fae New vor 
iescont ARMA & Onio Co. 
Lamps —. 




















If the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 
Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 




















The National Conduit 
and Cable Company 


EXECUTIVE OFFICES 
41 PARK ROW NEW YORK, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


‘BOSTON PHILADELPHIA CHICAGO 
SAN FRANCISCO 


K ERI iT EH 


Insulated Wires and Cables 
The Insulation which has withstood SUCCESSFULLY 
the test. of half a century. 


Efficiency Durability Safety Economy 


soy W. R. BRIXEY 
Hudson Terminal, 30 Church St , NEW YORK 


Western Representative: 
Watson Insulated Wire Co., Railway Exchange, Chicago 





RW 
1860 1908 

















BENJAMIN TUNGSTEN ADAPTER 


List 
Price 


$0.70 


Cat. 





WRITE 
No. 42 W. Jackson Bivd., Chicago 





paren ELECTRIC CABLES ctasses 


RUBB ERVICE 
HIGH GRADE > ol RUBBER WIRES TELEPHONE hfe 
COVERED ano WEATHERPROOF ELECTRIC LIGHT ano POWER 


PITTSBURGH, PA. 


FLEXIBLE CONDUIT 


CCONOMY 


RIGID CONDUIT 


NATIONAL METAL 
MOLDING CO. 


FULTON BUILDING. 
PITTSBURG,PA. 








\., STANDARD UNDERGROUND CABLE CO. 











Boston, Mass. New York, N. Y. San Francisco 
Philadelphia, Pa. Chicago, I1l. Los Angeles, Cal. 
Atlanta, Ga. St. Louis, Mo. 

SA MANUFACTURERS OF 


Paranite Rubber-covered Wires and Cables. 
Underground, Aerial, Submarine and Inside Use. 
Telephone, Telegraph, and Fire-alarm Cables. 

All Wires Are Tested at Factory. 


JONESBORO, IND. 








SIAPLEX_ 


CEXO) 
FOR 
SUBURBAN 


UNDERGROUND 
CONNECTIONS 


USE STEEL-TAPED 
LEAD-COVERED 
CABLES 
No Conduit Few Joints 
Quickly Installed 

















INDEX TO ADVERTISERS, PAGE 46. 








CLASSIFIED INDEX, PAGE 47. 











Enclos 





CHASE-SHAWMUT COMPANY 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 583—No. 24 


ed Fuses and Slate Bases 


Contacts of all SHAWMUT 


Fuse Bases above 60 amp. are made 
without use of castings. Drawn cop: 
per gives maximum conductivity. 


NEWBURYPORT, MASS. 














ASK i IS to produce proofs that 


“Diamond H Switches 
ANd Receptacles are setter in 


every way than any other switches of similar make 


Ask Us to back our claims that ‘‘Diamond H” Switches 
are more accurate and more generally pleasing and 
satisfactory. 








Ask Us for the evidence of users that the foregoing is so. 


Ask Us about prices, delivery, or anything you want 
to know. 


Ask us today 


HART MFG. CO., "*fonn®? 


NEW YORK BOSTON CHICAGO DENVER 
SAN FRANCISCO TORONTO (2) LONDON ,ENG. 





LOOK FOR OUR TRADE-MARK 








Our catalogue shows some facts which demonstrate their superiority. 


MAY WE SEND YOU ONE? 














ACCEPT NO SUBSTITUTES 
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No. 2030 


No. 2023 


‘“‘UNION’’ Enclosed Fuses ““‘“UNION’’ N. E. Code Blocks 


No matter what your wants are in Enclosed Fuses we can meet the demand in Amperes, Voltage and current capacity. FUSE MANUFACTURERS 
for 20 years. Our entire line 250 and 600 volt approved by Underwriters’ Laboratories. 





Continually Specified by Architects. Preferred by Contractors. Specify --UNION”’ on your next order for Fuses and Blocks. 
CET CATALOCUE NO. 19 


CHICAGO FUSE WI RE & MFG. CO. 


CHICACO, 170 S. Clinton Street NEW YORK, 90 West Broadway 


Biectric Firepiace| | HAVE YOU BOUGHT YOUR 


Does not burn up oxygen in the room as gas grates do. 
without odor. Can be placed anywhere in the room, no chimney 


saciaaas ecco ee Alternating and Direct-Current 


Made in two sizes: } 30x30, 4 lamps, 1,000 or 2,000 watts I”) 
/ 


RATHBONE-PANIGOT GO. Ensvovaaiog, men! | Desk and Ceiling Fans / 
\ 
































OFFICE; Hudson Terminal Bldg., N. ¥. City WORKS: Portsmouth, Va. WE HAVE ’EM. 


THE WYGKOFE PIPE AND GREOSOTING COMPANY BEST IN GOUNTRY. Ae 
WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES THE Wesco Suppty Co. a ee 


Millions of feet in use. Cheapest to lay ST. LOUIS FT. WORTH BIRMINGHAM 
CREOSOTED CROSS-ARMS, POLES AND LUMBER 























Resistance 
GO 


\ *his 1s the ratio between copper wireand €ff7 WATCH THIS SPACE 





9 for a very unusual series of announcements 
to be offered by us during the months of 
Bs ecitass stabs sactnasie esters Se : January, February and March, 1909. The 
—_ a first gun will be fired January 2 :: :: :: 










ee cal 
We have something up our sleeve. 
A Resistance Wire of Unusual Merit MINERALLAC COMPANY 
Withstands extremely high temperatures without oxidation, 840 Monadnock Block, CHICAGO 


Designed especially for use in Electrically Heated Appliances. 
“‘Better than needs be’’ 


DRIVER-HARRIS WIRE CO., Harrison, New Jersey 


GEO. T. WESTCOTT, Chicago City Representative (1) 


eee ee 2 eines eaRRRRCERNN oRRNMNMNNNES SII csc 
e as 


Portable Wattmeters for Direct and Alternating-Current Circuits 


The Wattmeter shown here is intended for the measurement of the watt output of any gen- 
erating machine or the watt consumption of any translating device. While it is true that the read- 
ing of the wattmeter represents the product of the readings of the voltmeter into the ammeter in 
the case of direct-current measurements, it is not true in the case of alternating-current meas- 
urements, save in the very exceptional case of a circuit possessing neither capacity nor inductance, or 
a balance of the two. When either inductance or capacity exists, there is a consequent lag or lead 
of the current wave relative to the pressure wave; and since the instantaneous readings of the volts 
and amperes represent the mean effective or virtual values—that is, the square root of the mean square, 
their product differs from the reading of the wattmeter which indicates the integrated values of two 
curves, the maximum and minimum values of which occur at different times. To obtain an agreement 
between the values obtained by volt-ampere readings and watt readings, it is necessary to multiply 
the volt-ampere readings into the cosine of the angle of lag or lead, so that the ratio of the watt 
readings, as given by a properly constructed wattmeter, to the volt-ampere readings gives us the 
power-factor of the circuit, and from the two sets of readings we can readily determine the angle of 
lag or lead and the so-called wattless current. 

Send for Catalogue 14 describing all our A. C. and D. C. Switchboard and portable instruments 


KEYSTONE ELECTRICAL INSTRUMENT COMPANY 


NINTH STREET AND MONTGOMERY AVENUE, PHILADELPHIA, PA. (20) 
New York, Hudson Terminal Buildings, Pittsburgh, Westinghouse Bullding. 
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Alternating Current 
Regulation 


This Company has not only designed but has in SUCCESSFUL OPERATION 
several alternating control storage battery plants. Contracts were taken under positive 
guarantees, which in every case have been fulfilled. The subject is not an EXPERIMENT 
with us and we can absolutely give you the results claimed. Our Engineering Depart- 
ment will gladly make investigations and submit reports. 


ee 














Main Office: 341-347 FIFTH AVE., NEW YORK CITY 


SALES OFFICES 
CHICAGO: Rookery Bldg. 
TORONTO, ONT.: 2 Bloor St., E. 


PULA) OL UL OLAY ALA] AYO AP EYAL AU UPA APAP AP AT ATA YALUP ATA Y UPA PAYAP ATA] ALA, AT APPLE 


SAN FRANCISCO: Crossely Bidg. 
Works: DEPEW, N. Y. 


BOSTON: 8g State St. 


[UPA] ATAU OTOP OT AT OP UPUQAPAPAV AT ATAU AT Ay aay ay aya] 
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FOR ALL 


PURPOSES 


Manufactured by 


THE WILLARD STORAGE 











WILLAR STORAG 





BATTERIES 


BATTERY CO. 


Lo” SS a 4 eee eo) 





resistance wires to specifications; protective 
fuses for small currents; ignition fuses for tor- 
pedo and mining operations; special forms for 
wireless telegraphy; all forms of electrical 


| 
contacts. 








C. 0. BAKER, Pres. 


Cc. W. BAKER, Vice-Pres. 


BAKER & COMPANY, Inc., 


408-414 N.J.R. R. Avenue, NEWARK,N.J. — 


New York Office: Cortlandt Bidg. 
30 Church Street 








COMMUTATOR INSURANCE 


That’s what we offer, for there’s no friction or wear 
with these brushes, 

Being 90 per cent pure graphite insures low resistance, 
no sparking under varying load, longer wear and no greasing. 


HOLMES FIBRE-GRAPHITE MFG. CO. 


GERMANTOWN, PHILADELPHIA, PA. 





———— 











TELEPHONES: 
Contract Dept., 3991 Cortland 
Trucking Dept., 845-846 Melrose 
Stables, 5897 Columbus 


WILLIAM F. KENNY 
Pres. and Treas. 
M. E. KENNY 
Secretary 


ARE THE BEST. 


Send for descriptive Circula 


ECT'D 1889. 171 S, Clinton St., Chicago, 


"AMERIGAN? x" 











. GENERAL CONTRACTING AND TRUCKING, UNDERGROUND CONDUIT AND 


TTERY CO. 
oo tie. CONTRACT DEPT., - 13-21 PARK ROW, NEW YORK,.N. Y. 


Stables, 248-250 W. 61st St. 


HICKEY CONTRACTING CO. ' 


REINFORCED CONCRETE WORK A SPECIALTY 


Trucking Dept., 64-70 Timpson Place 








faa Staples 


. 


Blake Signal & Mfg. 


5 Sizes 


Pig 39co 





Co. 


BLAKE 





Write for Samples 


Pat’d Feb. 4, 1908. 


, Tube Flux for Soldering 
VAR Ks — 
. Full 
Size of Tube 
s? 25° 
Patented Feb. 4, 1908 





Compressed Cleats 
FOR USE ON PUASTERING 














-. PAT. JULY 1906 


MASS. | 





EXACT SIZE 





246 Summer St.. BOSTON, 
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“COLUMBIA PROJECTOR’ 


CARBONS 


Especially designed for 


OVING PICTURE MACHINES 


QCnd for Sam ples S Prices 


NATIONAL CARBON CO. CLEVELAND O 








We make Storage Bat- 
teries for all purposes 




















CENTRAL STATION EQUIPMENT FOR CARRYING THE PEAK LOAD 


Let us know the kind of work in which you are interested and we will send particulars 
of suitable storage battery. 


NATIONAL BATTERY CO., BUFFALO, N. Y. 


CHICAGO OFFICE: 1040-1045 Old Colony Building , 


LIGHTING POWER 
VOLTAGE REGULATION 


TELEPHONE, FIRE-ALARM AND CENTRAL SERVICE 
RAILWAY AND MARINE LIGHTING 
ELECTRIC VEHICLE AND MOTOR BOAT PROPULSION 
GAS ENGINE AND AUTOMOBILE IGNITION 


Makers of Storaze 8Satteries for all Purposes 

















HIGH IN AMPERAGE | 
PIN VoLTAGE | 


Brciency Guarantee 
OR Ignition WorK 
! 


FOR SALE BY 
HATTAN ELECTRICAL 
WEW YGRK—CHICAGO 





GUARANTEED to stand up 

equal to any Dry Battery on 

the market for ignition work 
(MADE IN THREE SIZES) 


Our guarantee means, we will 
CREDIT account, REPLACE 
batteries or REFUND amount 
paid for the batteries, including 
transportation charges, if they 
do not prove satisfactory. 


Manhattan Electrical Supply Co. 


17 Park Place rt 
110 W. 42d St. 188:Fifth Avenue 
NEW YORK CHICAGO 














1908 
Prosperity Revivers 


No. 6048 Electrolier. Extreme height, 24 
inches. Finished in Brushed Brass and 
Black, Egyptian Green or Naxos Green. 

Fitted with two-light Cluster, supporting 
shade from top, two Pull Sockets, 6 ft. Code 
Cord, Detachable Attachment Plug and No. 
6050 12” Square Shade in Amber, Green, 
Pink, or Sunset Glass, with Fringe. 

List each complete, except bulbs, $16.88. 


THE GOODWIN & KINTZ COMPANY 


STATION H 
WINSTED, CONN. 





AN IDEAL AND FCONOMICAL NEW METHOD OF 
CONTROLLING ELECTRICITY. 





USED IN THE NEW NEW YORK LIBRARY. 





No more perfect method for the control of electric current, 
wnen used for lighting and light power purposes, has been devised, 
than the method which is described and illustrated in the book, 
“Economy, Convenience, Safety,” which we have just issued. 

This book will be furnished free, and gives complete information 
regarding the P.-M. Remote Control Switch; showing how its use 
simplifies wiring, saves wire and conduit, and makes possible the 
control of lights and power in modern buildings by the mere pressing 
of momentary contact flush push-buttons. 

For instance, by its use it is possible to control any portion or 
all of the lights or power in a building by a push-button located 
on the desk of the superintendent or any subordinate employe; a 
house owner may control the lights in any room of the house, or 
all the service, from his bedroom or any other room. Show-window 
lights can be controlled without entering the premises. 

The mechanical construction of this Remote Control] Switch 
is such that it can be furnished in any capacity. It will never hang 
up and arc; but positively closes or breaks the circuit instantly. 

The book, “Economy, Convenience, Safety,” will be sent free 
to anv address on receipt of request. 

It contains full particulars covering many features of the ques- 
tion of light and power control. 

Send a postal card today, kindly mentioning this notice. 


PETTINGELL-ANDREWS COMPANY 
156 Pearl St., Boston, Mass. 
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The Leeds & Northrup Go. 


490! Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 


The L. & N. Portable Testing Sets are ac 
curate instruments for the convenient 
measurement of resistance and location 
of faults. 


We make a complete line of Cable Test- 
ing Apparatus, Standardizing Apparatus 
for Calibrating Ammeter and Voltm- 
eters, Galvanometers, Resistance Boxes 
and Standards, Condensers and other 
electrical measuring apparatus. Our 
complete illustrated catalogues sent on 
request. 


Blilectricatl 


Measuring 
Instruments 
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DIOP GUESDONG 


Get the “Ideal” 
—the instrument 
that never forgets 
Saha aS 





CATALOGUE 125 


‘BE CENTRAL LABORATORY 
F — SUPPLY COMPANY 


LAFAYETTE, INDIANA 











Queen Testing Instruments 


THE RECOGNIZED STANDARD 


Portable Testing Sets for Lo- 
cating Faults, Measuring Re- 
sistances, Comparing E.M. F’s. 
Checking-up Voltmeters and 
Ammeters, Making Murray & 
Varley Loop Tests, Testing 
Out Grounds, Etc., Etc. 


Write Us Your Requirements 








- © Eldredge Battery Voltmeter 


, O-3 Voits Dead Beat 


For testing Primary and Storage Batteries. Write for 
circular and prices. 


vy ELDREDGE ELECTRIC MEG. CO. 


il Post Office Square,SPRINGFIELD, MASS. 





























Type 25 Voltmeters 
and Ammeters 


Are now made self-contained up to and in- 
cluding 150 Volts and 50 Amperes. 


3 in. Diameter. 


Switchboard Style 134 in. Deep. 


Portable Style in plush-lined morocco case 
4x 3% x2 inches. 


Ask for Bulletin E. R. 
Hoyt Electrical Instrument Works 


PENACOOK, N. H. 
N. E. Office: 161 Summer St.. Boston, Mass. 








G) fy%e @© *“Manross’”’ 
HAIR SPRINGS 


For duh Indicating and Recording 1g, Gauges, es, Steam Gauges, 

\. Ete. Largest manufacturer of HAIR S S in the United 

G) States. Electrical Instrument Hair Springs are made from my 
Special Bronze Alloy. 


F. N. Manross, "“*y""** Forestville, Conn. 


ELECTRIC GOODS MFG:CO: 


BOSTON - MASSACHUSETTS 























ZENCO 
ELECTRICAL SUPPLY CO. 


Are you on our wasabi list ? P 


We sell Electrical. Supplies. 


Make quick deliveries and 
invite a trial order. 


WM. H. RATTENBURY, Pres. ARTHUR FRANTZEN, Seer: and Treas. 
94 West Van Buren St. 
CHICAGO 
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“Chloride Accumulator” “Tudor Accumulator” “Exide Accumulator” 


esidential Lighting Plants 


Equipped with 


give a 24-hour service with but a 


Few Hours’ Run of the Generating Apparatus 


THE ELECTRIC STORAGE BATTERY CO. 


isss PHILADELPHIA 1908 


New York Boston Chicago St. Louis Cleveland Atlanta San Francisco Toronto 








Push-Button Pendant Lamp Socket 


Made of porcelain—in plain white and colored glazes— lamp or jar the filament. Takes same shade holder as other 
will not tarnish like ordinary metal sockets. Symmetrical in types of porcelain and weather-proof sockets. Rated ca- 
appearance. Note the push-button mechanism which re- 
places the old-fashioned key. A particularly good socket to 
use with tungsten or other lamps having a delicate, fragile 
filament, as in operating it there is no tendency to tilt the push-button specialties. 


pacity 6 amperes, rro volts; 2 amperes, 250 volts. National 
Electrical Code Standard. This is one of our new line of 


SEND FOR BOOKLET DESCRIBING FULL LINE 


THE CUTLER-HAMMER MFC. CO., MILWAUKEE 
NEW YORK OFFICE, Hudson Terminal (50 Church Street) 
CHICAGO, Monadnock Biock, PITTSBURG, Farmers’ Bank Bullding BOSTON, 176 Federal Street 
Pacific Coast Agents, OTIS & SQUIRES, 111 New Montgomery St., San Francisco, Cal. 

















WHAT DID YOU PAY FOR ’°’EM ? 


Pardon a seemingly impertinent question, but —— what did you pay for your commutators ? 


We don’t ask for the exact figures. Just jot down the sum in approximately correct round numbers. 
Then reckon as nearly as you can how long those costly commutators are going to last, with the alternate 
scratching of common carbon brushes and smoothing to eliminate the scratching. Also reckon the cost of 
delays while the commutators are being smoothed and made ready for business. 


Candidly, isn’t it well worth while to cut out all this and use a Carbon brush which is abso- 
jutely and positively guaranteed not io cut or scraich the commutator? 


You can stand in front of a generator or motor for hours and days and weeks, and if that machine is 
equipped with Le Valley Carbon Brushes you'll never see a single solitary spark—the danger signal of 
commutator wear. The cost of carbon brushes is insignificant in the extreme when compared with the 
cost of commutators. But the Le Valley Vitae is enough more economical in brush-cost alone—when you 
consider its longer service—to warrant its exclusive use. And it will cut out all cutting and scratching of 
commutators. Ad of zt. 


LE VALLEY-VITAE CARBON BRUSH Co. 
TREMONT NEW YORK CITY 
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‘Circular Loom ‘Electroduct 


The Original Flexible Conduit es 
All the experience of interior 


66 i sie . a . 
Our new “Circular Loom” fac- sniiilinale making . merged 


tory, at North Cambridge, in this product. The steel 
Mass., equipped throughout tube is heavy enough, but 
with modern and improved not too heavy to be easily 
machinery, isnow in full oper- cut and threaded. Used 
ation and orders for “Circular wherever the best possible 


Loom” will be filled promptly. protection is required for 
electrical conductors. 





























The well-known high standard of “Circular Loom” will 
not only be maintained as in the past, but 
will be heightened by new methods and 
means of manufacture, 




















American Circular Loom American Circular Loom 


International Trust Building International Trust Building 


Company, 45 Milk St., Boston, Mass. Compa ny, 45 Milk St., Boston, Mass. 















































NEW YORK CHICAGO SAN FRANCISCO NEW YORK CHICAGO SAN FRANCISCO 
ATLANTA NEW ORLEANS LONDON ATLANTA NEW ORLEANS LONDON 
(3) 
i rin Se 
AMERICAN CONDUIT COMPANY MAKES ALLEN Soldering Salts, if you must have a l'quid tux % 
oe and know better than to use muriaticacid. It is ALLEN-Flux 
MANUFACTURERS, OF:} SOLDER? in grsnular form, madée liquid by adding water. All metals! { 
Saves an hour a day, continuous scldering! Makes solder go 
BITU M INIZED Fi BER CONDU IT FLOW “lickity split” to the spo1! No streaking! Never-fail con- % 
wag 2 Rapicee seme stich per tp sachet eg ; 
140 Nassau Street, New York East Chicago, Ind. Lo; Angeles, Cal. j AN D Wauener: ‘Get war specie! Sohtuart Ham. { 
JOHN A. ROEBLING’S SONS COMPANY STICK L. B. ALLEN COMPANY, Inc. Fluxes without Fluctuations 
i] 1112 . Big nngs x Block, Chicago 97 N. Warren Street, New York 4 
SAN FRANCISCO PORTLAND SEATTLE e 3.N. New Montgomery Stieet, San Francisco, Calit ornia. 
be. PEG EPG REPRG RPL REP REPS AS APPS RPP coutusetiniaemadidl 
|| AMERICAN CONDUIT MFG.CO. 
GILPIN, V. C., CO. Enameled Steal Conduit THE LACK OF WORRY 
SCRANTON BUTTON CO. ° 
Electri al S ecj Iti | lauded Electra Fittings Overhead Expense and Costly Labor is known 
| OLLEY ELECTRIC CO. 4 : 
C peciaities | n Baclosed Fane Matra to those who have their wires UNDERGROUND. 
|| CUTLER-HAMME : 5 
QUOTATIONS CHEERFULLY FURNISHED | Pudh-Butten ae, a G. M. GEST, 
"120 Liberty Street, NEW YORK Expert Electrical Conduit Contractor and Engineer 2 
9 — ‘ ‘ 
: Cincinnati, Ohio 277 BROADWAY, N. Y. 





























Ror ea asi ibe, <5 PERCY REE < 
Bea gf ON, ere SRR OR K ee sia KK - RRS 


9? The most flexible Non-Metallic meal oon 
FL x DU Tough. Strong. Does not stretch. Does not 
Crack or Break. Kinking or smashing does 

Easiest Fished. Saves Labor. not destroy smooth, uniform interior. 


Cuts off clean. No Waste. National Metal Molding Company, Pittsburg, Pa. 
SEND FOR SAMPLE Geoneines New York ee Chicedo St. Louis Sen Pinasinte 


iS TcRoy Conduits 


ROOKERY Chiao _ 
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ECONOMIZE IN TAPE 


One roll of JOMANCO TAPE will go further and last longer than 
a roll of the same yardage of any other tape. Every part of JOMANCO | ss 
is so perfect and has such exceptional adhesive qualities that a few layers 400 WILLIAM 








will makea better and more permanent joint than several times the num- 








ber of layers of most tapes. Therefore, you not only save in yardage, 





but save in labor in applying as well, when you 


USE JOMANCO TAPE 


The specially made, close-woven fabric used in JOMANCO TAPE will stand a 37-lb. pull without 
breaking. The composition is so thoroughly and evenly worked into the fabric that there are no pin holes, 
thin spots or lumps. And its exceptional friction is shown by the fact that it takes 1 hour and 25 minutes 
for a two-pound weight to unroll ro feet. 


; You cannot realize what a differenee there can he in tapes until you try JOMANCO 
q Write nearest branch for free sample and booklet 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos and Magnesia Products, Asbestos Roofings, 
Packings, Electrical Supplies, Etc. 





New York Philadelphia Cleveland Baltimore Minneapolis Seattle 
Milwaukee St. Louis Buffalo New Orleans San Francisco Dallas 
Ping Pittsburg Detroit Kansas City Los Angeles London 





HABIRSHAW|] ‘Metropolitan 
WIRE CO. | [Electrical Supply Company 


184 Lake Street - CHICAGO 








HABIRSH AW 
Highest Grade Wires Everything Electrical 














RED CORE WHITE CORE 
BLACK CORE 


TLEPHONE AND TELEGRAPH 
STATION CABLES 
UNDERGROUND UNDERWATER Ss atatindinia 
LEAD ENCASED Crescent Insulated Wire and Cable Co. 


Navalite Rigid Conduit 
HIGH VOLTAGE De Ronde’s Insulating Paint and Polish 


TRANSMISSION CABLES “ United States Incandescent Lamps, Etc. 


, SEND FOR ESTIMATES 
| Sales Department,253 B’dway,N.Y. We carry large stocks and make prompt 


Works, : ‘ Yonkers, N.Y. | (i shipments at bottom prices. 
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BARE and INSULATED COPPER WIRE 





Galvanized Telegraph 


Lead Incased Cables ‘ 
Wire 





John A. Roebling’s Sons Co., trenton, N.J. 


AGENCIES AND BRANCHES: NEW YORK CHICAGO CLEVELAND ATLANTA 
OAKLAND, Cal, LOS ANGELES PORTLAND, Ore. SEATTLE 


HAZARD 


INSULATED WIRES AND CABLES 
INTERIOR USE Hazard Manufacturing Company 


FACTORY 120 LIBERTY STREET — WILKES-BARRE, PA. 
STAMFORD, CONN. NEW YORK CITY NEW YORK PITTSBURG CHICAGO 








ATLANTIC INSULATED WIRE AND CABLE Co. 


WIRES AND CABLES 
FOR SUBMARINE, AERIAL, UNDERGROUND AND 




















RUBBER-COVERED WIRES AND CABLES 


NATIONAL ELECTRIC CODE STANDARD 


National India Rubber Co. 






rose re Case LI. Factories and General Offices: 
NY: f Re BRISTOL, R. |. 
Branch Offices: SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND’ ARC LAMPS. 
N.I.R. Wi d Cabl ied i New York Chicago Boston 
stock by the Monarch Electric and Butfalo Sates Send for Samples. SAMSON CORDAGE WORKS, BOSTON, MASS. 


Wire Company, Chicago, Ill. 

















ELEPHANT BRAND |THE PHOSPHOR BRONZE SMELTING CO. Limited 


| : ' 2200 WASHINGTON AVENUE, PHILADELPHIA, PA 
. ELEPHANT BRAND ° “aspdn- Leone” 
pe —— in 4 


INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
— DELTA METAL — 


CASTINGS, STAMPINGS and FORGINGS 
REG. U. S. PAT. OFF ORIGINAL ano SoLe Makers In THE U.S 











Manufacturers and Dealers in all kinds of a * Show Window Cord Lamp Cord 


Electrical Supplies, Bells, Annunciators, Speak- Lowell Inselated Wire Co. 
2 owell, Mass. 
ing Tubes, Etc. EE = oy 


22 DEY ST., NEW YORK 


Factory: 1431 to 1489 DeKalb Ave., Brooklyn, N. Y. 
SEND FOR NEW 700-PACE CATALOCUE. DEPT. W. 














H. N. FENNER, PRESIDENT J. F. BLAUVELT, AGENT RUSSELL W. KNIGHT, TREASURER 


NEW ENGLAND BUTT COMPANY 


MANUFACTURERS OF 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Bralding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders, 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET - - - PROVIDENCE, R.I., U.S. A. 
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TRADE MARK 
REG. U.S. PATENT OFFICE. 


THE STANDARD FOR RUBBER INSULATION 


THE PLAIN TRUTH 


ABOUT 


PLAIN INSULATION. 


The merit of an insulated wire being determined 
by the quality or character of its insulation, it 
logically follows that testings for quality should 
be conducted upon the plain insulation only; 
that is, before the application of tapes, braids or 
other protective coverings. 





THE OKONITE COMPANY, Ltd. 


253 BROADWAY 
NEW YORK 
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KERITE 


INSULATED WIRES and CABLES 





1850 1908 








ERITE insulation is a homogeneous combination of crude 
Kerite with the finest Para rubber. Kerite preserves the 
rubber and has unequaled life and durability. This has 

been proved by the actual test of fifty years. 


q Initial tests determine if an insulated wire will do the work for 
which it is intended; but initial tests can not determine if it will 
do that work years hence. Kerite has back of it an unequaled 
record of half a century of successful service under the most 
adverse conditions. 


q Kerite insulation does not deteriorate, but improves with age. 








ERITE wires and cables installed half a century ago are in 
service today. ‘The wonderful durability of Kerite insures 
the highest efficiency, safety and economy, and is a guar- 

antee of the best and most successful results. 


q The property of Kerite in resisting deteriorating influences and 
the qualities which render it so indestructible are facts which 
should be carefully considered where an insulated wire is used. 


q Take advantage of the experience of others and insure your 
service with Kerite. 











For Fifty Years the Standard of Excellence 
AERIAL—UNDERGROUND—SUBMARINE 


Ww. R. BRIX HY 


SOLE MANUFACTURER 
Hudson Terminal SO Church Street, Newry York 


Western Representative: WATSON INSULATED WIRE CO., Railway Exchange, Chicago, Illinois . 
































SE 
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Good at All Times 


No matter how severe the change in temperature, it will not affect Okonite 
Insulated Wires and Cables. Okonite insulation is not affected either electric- 
ally or mechanically, no matter what the climatic conditions may be. 

Okonite Insulated Wires and Cables are endorsed by the best electrical 
authorities, and are sure to appeal to you if you want the best for your money. 


The Standard for Rubber Insulation 







OKONITE 
TAPE 







OKONITE 
WIRES 

















MANSON 


OKONITE 


a ¢, rutral Clertrir Company, 264-266-268-270 FIFTH = 


CHICACO 


TAPE 


General Western Agents 








The Switchboard Bulletin we issue, telling about 


BISSELL 
SWITCHBOARDS 


and their prices, will be of the greatest assistance to you in the 
purchase of the most efficient switchboard on 


the market. Shal/ we send the Bulletin? 
THE EF BISSELL COMPANY. TOLEDO. 0. 

















SWITCHBOARDS 
PANEL-BOARDS 


It will pay you to investigate our line 
of panel-boards, switchboards and 
steelcabinets. We have builta great joe The only anchor that will not creep 
many and never failed to satisfy. ve Is also the least expensive to install. 


Try us and be convinced. SATIS- 
FACTION GUARANTEED. Stombaugh 


EATON ELECTRIC MEG. CO. fy | Guy Anchors 


144 EAST ERIE STREET CHICAGO 














are simply bored® into the ground. 





They do not creep, because there 
are no moving parts to adjust and no 
disturbed earth to give back. 


Made in six sizes 





Send us your order.for immediate shipment 


F. D. Lawrence Electric Co. 
219 W. 4th St. Cincinnati, Ohio 


We not only claim but 
can prove that 


BOSSERT BOXES 


Are the most economical, the strongest, and the 
best for all purposes. One blow of the hammer 
produces a clean, round hole ina second. We 
make all stylesforevery purpose. Write us today. 


( BOSSERT ELECTRIC CONSTRUCTION CO. 
wucaa UTICA, N.Y. 629 4 
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Type K Wattmeters 


Every possible condition to be met 


with in wattmeter service has been 
sought out and is successfully pro- 
vided for in the design of the 
Type K Wattmeter. 


‘*They can’t he heat.’’ 
True in more ways thanone. 


Ask for Type K Meter Bulletin 
Single-Phase Type K Wattmeter 


751 











Sales Offices . Sales Offices 
Atlanta Chicago Main Office Pittsburg St. Paul 
Boston Grand Rapids Philadelphia San Francisco 


Cincinnati mon — Orleans Fort Wayne, Ind. St. Louis Syracuse 


Seattle 


See our Exhibit at the Electrical Show, Chicago, January 16 to 30, 1909 












the newest and latest design of 


DUNCAN METER 


FOR DIRECT CURRENTS? 








For appearance, accuracy and up-to-date 
qualities it discounts all attempts that have 
heretofore been made in this line. 











Descriptive bulletin now in press. ‘Write 


to us for a copy. 








DUNCAN ELECTRIC MANUFACTURING CO. 
LAFAYETTE, INDIANA __ 
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| 1 AMPS and CARBONS 


G. |. Type K Arc Lamp 


A great many of the arc lamps on the market 
give good results for a short time only, due 
to the fact that they are complicated and 
soon get out of order, requiring the services of an 
expert to keep them in good shape. You can 
readily see that these are very expensive lamps to 
maintain and unreliable also. 

The G. I. Type K Lamp has been in use for 
fifteen years, and is very simple, composed of 


Columbia Tungsten Lamps 


We now carry in stock and can ship promptly 
the following types of Tungsten Lamps: 
25-Watt Standard Package, 100 Lamps 
40 be be be 50 ee 
60 66 “é 50 
100 « ” 24 
Transportation allowed to all points on or 
east of the Mississippi River when ordered for- 


ward in standard packages. Our stock of Tantalum 
and Carbon Filament, both Standard and Miniature 

















few parts and those substantially made. is also complete. Write your requirements. 


Siemens’ Arc Light Carbons 


In the purchase of any carbon the three important things to be considered are: the ashdeposit, the 
life of the carbon, and its uniformity. 

Siemens’ carbons are the purest possible, and give least ash deposit, because the soot used in 
them is produced by the imperfect combustion of tar, pitch, oils and rosins, while other carbons 
depend on gas retorts, or petroleum coke; neither of which is as pure. This purity combined with 
the great care used by the manufacturer in making them true to gauge is also a guarantee of long 
life and absolute uniformity. Let us send you samples and prove our claims. 





All of the above are fully described in our 1909 Catalogue. If you did not receive a copy write for ene 


ELECTRICAL SUPPLIES 
264-266-268-270 Fifth Avenue, 


* ! 
oe i a 
2 e i * 
is 7 " 
<a Ki F a 


Central Electric Company 











CHICACO 

















A STORAGE BATTERY METER 


Everyone interested in the efficient use of storage batteries 
will welcome the 


SAN GAM O 


AMPERE-FHOUR METER 


A mercury-motor integrating meter of the same general design and appearance as our well-known 
SANGAMO WATTMETERS, but modified and specially designed for use with 


ELECTRIC VEHICLES 
RAILWAY CAR-LICHTING EQUIPMENT 
CENTRAL-STATION BATTERIES 


The position of a large dial hand shows the exact condition of a battery with respect to full charge 


at any moment. 
Write for Descriptive Bulletin No. 14, just issued 


WATCH FOR FURTHER ADVERTISEMENTS AND DESCRIPTION OF THIS METER IN 


ELECTRICAL, RAILWAY AND AUTOMOBILE JOURNALS. 


SANCAMO ELECTRIC COMPANY 


SPRINCFIELD, ILLINOIS 
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McCORMICK TURBINES 


both Cylinder and Wicket Gate, giving 
ENORMOUS power, are used in hundreds 
of electric power plants throughout the 
world. 


We make a specialty of designing Turbines 
to meet the requirements of the public. 


We build Francis Turbines in spiral flumes 
to operate under high heads. 





Ss. MORGAN SMITH COMPANY, York, Pa. U.S.A. 


Branch Office: 176 Federal Street, BOSTON, MASS. 






























TRANSFORMER, 
~ FIELD and ARMATURE COILS, 
ELECTRIC GABLES, Etc. 


| EN “Absolute Dryness~—No Overheating 
Mi No Fire Hazard—Operative Economy 
Great Durability 


= ee _ All Types All Sizes 
“ww J. P.DEVINE CO., - Buffalo, N. Y. 

















NEW DYNAMO TENDERS’ HAND-BOOK. 
INCANDESCENT WIRING HAND-BOOK. ON 'z 


BELL HANCERS’ HAND-BOOK. 


GOOD | Sissrummee =" | DOLLAR 





ELECTRICAL REVIE ‘ , 
BO O K & Suite 507 Marquette aa “i nese EAC mn = 




















ANY people use an Elec- 
tric Heating Pad practi- 
cally every night through the 
winter to warm up the bed- 
clothes before retiring. Then 
too, the cold, wet season ag- 
gravates ills, like neuralgia, that 
the heating pad does so much 
torelieve, Altogether, the time 
is now at hand when these ar- 
ticles can be most readily intro- 
duced. The stations that be- 
gin early will get the revenue 
from them all winter. Re- 
member, Simplex Pads have 
given the best satisfaction for 
years. Write for terms. 


SE HEH 


— —— 
Monadnock Bloc! - AGO 
Bee 


EDISON 


PRIMARY BATTERIES 


UMUOLLENENCOOUEESEOOGUOUAOUUOOAOAUHUNUUCAUOAUUUUOUAAUOAOAGOOONUONOOAOEAOGOOOUOGESOOOGOROOOSOOOOOOOOGOOOQONEOOOQGUOGOOOOQGGQQOOOONENONNGSUEOUUONUEULEOOAUUENOOONDSTY 


Are UHNNUNAAQUNNUNNQEUOOTUOGOOQQOOOOEOUOOLUUAOOGAGOOOOOGOEOUOLOOONOOEAAAUUL 


You need buy aset of Edison cells 
but once—after that you get Edi- 
son service at merely the cost of 
Edison renewals. Edison Primary 
Batteries will answer every elec 
trical purpose. 


Write for information 
ce overing your need 


Edison Manufacturing Company 
3 Lakeside Avenue, Orange, N. J. 
Victoria Road, Willesden, London, N. W. 








SAMSON TURBINE 








To insure close speed regulation in a turbine it is 
necessaty to have a gate which is easily operated. 
The gates on our SAMSON TURBINES are balanced 
and consequently moved with the greatest ease. 

















JAMES LEFFEL & CO 


No. 309 Lagonda Street 


ay ‘SPRINGFIELD, OHID, U. wa 
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1} @ ENABLE THE CONTRACTOR TO DEFY COMPETITION @ 
/? & 
a) + YOU CAN “CINCH” EVERY CONTRACT 
ps TAR I ® YOU CAN DO A BETTER JOB OF WIRING 
; " * YOUR CUSTOMERS WILL BE BETTER SATISFIED 
SOOO SHEP HO YOU WILL INCREASE YOUR BUSINESS 
Why not take advantage of high quality at prices that enable you to increase 
your profits? @Your order, no matter how small, will be promptly attended 
to, as we are anxious to prove their superiority. 00000000000008 
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GREENWOODS: K L E j N’ S FOR HEAVY PULLING 
SP : saciarn | | Always Reliable ~~ ©Mciaii= 


‘*SAMSON CRIP”’ 
Always retains its shape. 


No broken lamps where Peerless Guards are used. G a T T MW E A A B | T T pad a tag 


— ——e-. he on boop or = ; 

uperior to any other Gua t arket. 

aaaaee stat “SPECIFY KLEIN'S” and “o,2°2-8/'08 

ractically indestructible. 
Indorsed by the Underwriters TROLLEY WIRE 
to fit e 

Write for circulars end prices.” YOU WILL NEVER USE OTHERS 

Write for a Cony of Our Catalog 


For sale by all up-to-date dealers. 
Greenwood Mfg. & Supply Co., 141 Milk St, Boston Mathias Klein & Sons TOOLS 


81 W. Van Buren St., Chicago 





























HEADQUARTERS FOR THE BEST OF EVERYTHINC IN 


ELECTRIC LIGHTING SUPPLIES 


Wires Cords Cables Cut-Outs Arc Lamps Switches Clobes 
Sockets Brushes Dynamos Dynamo Parts Cored and Solid Carbons Electric Fans 
Electric Heating and Cooking Utensils Motors HYLO Lamps 
Miniature Decorative and all kinds of In- Electric Portable Lamps for Office Use! 

candescent Lamps 





COMMONWEALTH EDISON COMPANY 


ELECTRIC LICHT AND POWER 





Telephone Main 1280 Edison Building, 139 Adams Street, CHICACO 
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This Is What You Need |. 











The Electric | 
Fault Finder 










@ For detecting and » @ Only one man needed 
locating grounds,short | : : : 4 " to operate it. 
circuits, open circuits |— = ra See hs , ot @ No outside current 






leaks and other faults | required. 
in armature coils, field | _ Portable. 
coils, control circuits, | q Small, 


and costs only 


$35.00 | 


@ Let a FAULT FINDER locate that trouble | 
for you and save time—labor—and your temper. 


switchboard wiring or 
any other electricial 
circuit. 


Note the portable and one-man features! 


@ Why do three times the necessary work when | 
locating that faulty circuit ? 


SEND FOR BOOKLE! 


The Electric Controller & Mfg. Co. | 


CLEVELAND, OHIO 











Protect yourself 


and family, also OVER SO.000 MILES IN USE 
your buildings, by ROLLED FROM BEST QUALITY STEEL 


installing one of 

our 

& A J T Y CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT 
THE RAIL JOINT CONMPAN Y 


GENERAL OFFICES, 29 WEST 34TH ST., NEW YORK CITY 
| A L V b S Makers of Base Supported HIGHEST Catelog at Agenoics 

















Rail Joints for Boston, Mass. 
Standard and Speciat AWARDS Denver, Colo. 
For prices, etc., address Rail Sections, also Pittsburg, Pa. 
Girder, Step er saa 5900; Buffalo, $901 Benttle, Wash Cal. 
a Ecectrica. Mre. Co, 0 css Bt. Poul Mima. 
Mae a: Se a , | a nsulating joints, protect y Patents 7207, ie. 
showing M. & R. Cut-out after operating. OSHKOSH, WIS. in the United States and Foreign Countries. fenton, Can. 
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N thousands of industrial plants 
throughout the country, in steel mills 
and cotton mills, in foundries and 
machine shops, in mines, in printing 

establishments, in apartment houses, ho- 
tels and private residences there are elec- 
tric motors at work—motors that drive 
pumps, ventilating fans, machine tools, 
presses, elevators, cranes, laundry ma- 
chines, ice cream freezers, and an endless 
number of other labor-saving devices. If 
it were possible to check over the control- 
lers used with these motors it is probable 
that a large majority of them would be 

found to bear the Cutler- 


: Hammer name-plate. 


Fen * = * 
. au Quite probable. 

Because, The Cutler- 
Hammer Mfg. Co. is the 
largest producer of elec- 
tric controlling devices in the world. 

Because, the leading motor manufactur- 
ers are our best customers, purchasing tens 
of thousands of starting rheostats and 
speed regulators yearly 
for use with motors of 
their own manufacture. 

Because, the leading 
manufacturers of ma- 
chine tools, ventilating 
fans, pumps, printing 
presses, etc., are also good 
customers of ours, to say nothing of the 
host of consulting engineers and elec- 
trical contractors who specify and pur- 
chase Cutler-Hammer controllers. 





ig & o * . 
2 My 


A. C."Motor Starter 





Self-Starter 
for D. C. Motor 


* * 


No matter what make of motor or mo- 
tor-driven machine a purchaser buys there 
is more than an even chance that he will 
get a Cutler-Hammer control- 
q ler with it, a fact that is sig- 
HM nificant as indicating what 
Mexperts think of Cutler- 
a) Hammer apparatus, for there 
are cheaper controllers on the 
market—controllers on which 
D. C.Mowr the motor manufacturer, or 

Starter manufacturer of motor-driven 
machinery, could make a larger profit if 
he were willing to furnish with his own 
apparatus any but the best controller made. 





* * * 


These statements are not mere adver- 


CUTLER-HAMMER 





A HEART TO 

HEART TALK 
WITH THE * 

MAN IN THE 
MARKET 











tising talk, but facts—facts that the 
reader can substantiate by inquiry among 
manufacturers of motors, 
4 machine tools, pumps, venti- 
lating fans, printing presses, 
etc.; by inquiring of con- 
‘sulting engineers and elec- 
trical contractors, or by not- 
ing for himself the control- 
lers that are mostly used in 
Self-Starter for his own vicinity. 





* * * 


Carry the investigation a little further 
and inquire of those who are directly in- 
terested in some other make of controller, 
and almost without exception they will 
tell you that next ta their own apparatus 
Cutler-Hammer controllers are the best 
made. 

* * * 

The Man in the Market is interested 
in knowing what products are recognized 
by experts as the best of their kind. He 
may not always purchase the best, but he 
wants to know what is best, if only for 
the purpose of having a standard by 
which to measure the 
value of similar prod- 
ucts. 

Cutler-Hammer con- 
trollers are the standard 
by which other electric 
controlling devices are Gauge-Type Pressure 
measured. The price lists ,,je@ua'g, weed _ 
of competing manufac- © 7a%* Systems 
turers are based on the Cutler-Hammer 
price list and are in general a tacit admis- 
sion of the superior quality of Cutler- 
Hammer apparatus. 





* * 


If this advertisement induces the reader 
to investigate for himself the merits of 
the various lines of controlling devices on 
the market it will have accomplished its 
purpose. It is not published with the idea 






that it will bring any direct q 
response, but in the hope that & 
it will induce the occasional } 
purchaser of rheostats to inves- q 
tigate before he buys. It isn’t 
difficult to sell Cutler-Hammer reer 
controllers to the man who is _Press 
buying electric controlling de- — 
vices every day and who knows what’s 
what, but it is heart-breaking to reflect on 
the number of orders we lose because so 
many occasional purchasers of starting 
™ rheostats, speed regulators, 
, self-starters, etc., mistak- 
p enly believe that there isn’t 
very much difference be- 
tween one make of rheostat 
and another. 

If we can bring home to 
the Man in the Market a 
realization of the fact that all controllers 
are not alike, we shall have taken a long 
step toward securing that man’s business. 





Machine Tool 
Controller 


* * * 


If you are not yet numbered among the 
users of Cutler-Hammer apparatus, we 
want you to drop us a line the next time 
you are in the market for an electric con- 
trolling device of any kind, or are con- 
fronted with some prob- 
lem involving the start- 
ing, stopping or speed 
regulation of an electric 
motor. It will cost you 
only a two-cent stamp to 
put your problem up to 
us, and our suggestions— _,j@u/~Starters for 
based on the experience gained in many 
years of work along this one line—may 
prove of considerable value to you. 

We are always glad to answer such in- 
quiries fully and freely, because we have 
learned that orders have a way of gravitai- 
ing to the concern that is never too busy 
to lend a helping hand to the prospective 
customer. 

THE CUTLER-HAMMER MFG. CO. 
MILWAUKEE, WISCONSIN. 
New York Office: 

Hudson Terminal, 50 Church St. 
Chicago Office......... Monadnock Block 
eer eee 176 Federal St. 
Pittsburg Office. ... Farmers’ Bank Bldg. 

Pacific Coast Agents 
Otis & Squires 
111 New Montgomery St., San Francisco 
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Wagnerkleciric 


Manufacturing Company, St. Louis, Mo. 


SLIP 


in a polyphase motor is the loss in speed or lag 
of the armature behind the revolving magnetic 
field. The slip will increase with the load and 
be approximately proportional thereto. 














Wagner 30-H. P. 


POW ER 


1.140 R. P. M., 220-V., 3-Phase, 60-Cycle Motor 





is the product of torque and speed. By rea- 
son of the greater slip incident to increased 
torque, the latter will not be accompanied by 
proportional increase in POWER. Wagner 
overload guarantees, however, are always given 
in power—not in torque. Please bear this in 
mind when making comparisons. 
Correspondence invited. 
the nearest office. 


Please address 


Atlanta, Ga., Empire Bldg. 

Boston, Mass., 110 State St. 

Chicago, Ill., Marquette Bldg. 

Cincinnati, O., First National 
Bank Bldg. 

Cleveland, O., New England C 
Bldg. St Louis, 

Denver, Colo., 1621 17th St. Ave, 


Philadelphia, Pa., 
Trust Bldg. 


Pittsburg, Pa., Farmers’ Bank 
Bldg. 


Real Estate 


Povtland, Ore., 
Mo., 


McKay Bldg. 
6400 Plymouth 


Kansas City, Mo., Dwight Bldg. Se F isco, Cal., 1 

Los Angeles, Cal., 210 S. Los —e a 
ngeles St. 

Minneapolis, Minn., Security Seattle, Wash., Pacific Block. 


515-517 5th St. 


Bank Bldg. Sioux City, Ia., 
Bell Tele- 


— York, N. Y., 50 Church Montreal, Canada, 


phone Bldg. 


‘ 
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CONTRACTORS 


TAKE NO CHANCES 


The Celebrated Form L Motor, 1-20 to 5 H. P. 


when they install C ™ Ye motors. 


They are protected by the guarantee 


that goes with each machine. 
Bulletin 98K 
value to all motor users. 


contains data of 


cROCKER” WHEEL @ 


’ COMPANY 


A.-C. AND D.-C. MACHINERY 
WAREHOUSE IN CHICAGO 


AMPERE, N. J. 























WHEN 
IN DOUBT 


INSTALL A 





RICHMOND 
INDUCTION MOTOR 


Che Richmond Electric Company 


Richmond, Va. 





2 
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The Prometheus Electric Iron 


BALD STATEMENTS TO THE EFFECT THAT AN ARTICLE IS THE BEST OF 
ITS KIND SHOULD CARRY LITTLE OR NO WEIGHT. THEY PROVE NOTHING. 


HERE IS THE STORY OF THE “PROMETHEUS” IRON—A DRY STATEMENT 
OF FACTS—EXPLAINED AND SUBSTANTIATED BY THE CUT. 


Complete, with separable cord and 
The stand is aluminum finish. 








PROMETHEUS” FIVE-POUND IRON (OUR BEST SELLER). 
Cast-iron Stand on Slate Base. The iron is fully nickel-plated. 
Fig. 2.—THE COVER. Attached to the bottom (Fig. 6) by threescrews. 
Fig. 3.—THE CAST IRON BALLAST PLATE. Attached to the bottom (Fig. 6) by five screws. 
Heating Element in place and adds weight to the iron. 


Fig. 1.—‘ 


It hoids the 


Fig. 4.—ASBESTOS MAT. Aids in the even distribution of weight on the Heating Element and helps to con- 
fine the heat to the bottom. 
Fig. 5.—THE “PROMETHEUS” HEATING ELEMENT. The vital part of the iron. The close contact be- 


tween the Heating Element and the bottom—the working part of the iron—insures the quickest 
possible transmission of heat and high efficiency without the necessity of excessive heat in the 
Heating Element. This means economy in current consumption and durability oftheelement. All 
parts of the bottom are heated uniformly and the heat is transmitted to the bottom only. Cover 
and handle remain cool. 

This Heating Element weighs but a few ounces and can be sent by mail. All that is needed to 


renew a ‘‘Prometheus’’ Iron are a new Heating Element and a screwdriver. The mode of operation 
is explained by the cut. 
Fig. 6.—THE BOTTOM PLATE. 
Our irons have stood the test of time on account of their unsurpassed simplicity of construction, high effi- 
ciency and great durability. The prices are the lowest possible for a high-class product. 
‘lectric Flatirons will be a live issue for central stations and dealers in 


1909. We are now booking orders for quantity lots. 


The highly polished working end of the iron. 


WRITE US FOR PRICES TODAY 








THE PROMETHEUS ELECTRIC COMPANY 


234 East 43d St. NEW YORK 

















C @C Apparatus breeds confidence 


Because: 


Because: 














From the start the purchas- 


C & C apparatus is the 
coolest running on the mar- 


er is protected by our guaran- = — 


tee—the strongest, broadest, 
most liberal guarantee ever 
made in electrical apparatus. 
We couldn’t make it if our 
apparatus weren’t so good. 








New York Office, 149 Broadway 


Its strong and correct con- 
struction and design make it 
exceptionally reliable. 

It is unsurpassed in effi- 
ciency. 

And—well, get the C& C 
bulletins and see. 


a™ FC) M&s~ 


C THE HD LE CTrRic co. ) 


wy OA WY 


Works and General Offices, Garwood, N. J 














Philadelphia Offices, West End Trust Buildisg Boston Offices, H. A. Howard, 115 Purchase Street 


AGENCIES IN ALL PRINCIPAL CITIES 





ELECTRICAL 


REVIEW AND WESTERN ELECTRICIAN 
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KIMBLE VARIABLE - SPEED 


SINGLE - PHASE A. C. MOTORS 


represent the highest excellence attained in the art of making 
variable-speed A. C. Motors. 





% h.p., $80.00; 


Variable-speed and Reversible A. C. Power Motor. 
% h.p., $95.00; 1 h.p., $105.00; 
144 h.p., $125.00; 2 h.p., $140.00. 


WE ARE PIONEERS IN THE 
FIELD AND ORIGINATORS 
OF THIS TYPE OF MOTOR. 
WE LEAD, OTHERS FOLLOW. 











No compensating devices. ; 
they connect — and the power is where you want it! 
Our Motors are Guaranteed for Two Years 


KIMBLE ELECTRIC CO. 


617 W. ADAMS ST. 


No starting coils. Join two wires — 


ILL. 








CHICAGO, 


























‘“ SCHUREMAN” 
ELEVATOR CONTROLLERS 


FOR A. C. MOTORS 
ARE THE 


SAFEST 


Because the Kheostats 
are operated by solenoids 
and possess the 


NO-VOLTAGE 
RELEASE 
FEATURE 


Write for our new bul- 
letins on A. C. self-starters 
and elevator controllers 
embodying this feature. 


The result of 14 years’ 
specializing in automatic 
motor control. 





15 H. P., 220 V., Type “A.S. F." 
Elevator Controller for Slip Ring 
Type Motor, Hand Cable Control. 


J. L. SCHUREMAN CoO. 


70-86 West Jackson Boulevard Chicago 
New York Sales Office: 95 Liberty Street 


Philadelphia Sales Office: 1828 Chestnut Street. 1 








ECK DYNAMO & MOTOR CO. 


Belleville, N. J. 


19 Murray St.,New York 12 ShermanSt., Chicago 
High-Grade Direct-Current 
Dynamos and Motors. 


1-24-20 H. P. Bulletins sent on request 











'\COMMONWEALTH EDISON COMPANY 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. 


TELEPHONE, MA 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


YNAMOS, ARMATURES, MOTORS, ARC LAMPS heel, 


or all kinds. _Corresp ond 




















Emerson Small Motors 


1-40 to 1-2-h. p. single-phase; 1-20 to 2-h. p., direct-current, multiphase 
motors up to 1.h. A hundred different types regularly in_ stock. 
We make motors for every service, Special types developed. Motors 
for sewing machines, washing machines, motor-driven forge blowers 
xhausters, motor lathes. Write for Bulletins. Prices to the Trade only. 


THE EMERSON ELECTRIC MFG. COMPANY 


ST, LOUIS, MO. 
Eastern Office: 50 Church Street, New York City 


& 


— — 




















TRIUMPH 


MOTOR-DRIVING 
4-SPINDLE DRILL 


Bulletin ER 271 


TRIUMPH ELECTRIC Co. 


CINCINNATI, OHIO 





(1) 

















as Keres > Wwe 
SEEN Lap ¥ 
eS eae 


SILENT GEAR iV VES 


made possible by the use of 


New Process. Noiseless Pinions 


They will mesh accurately with 
your old metal gears, wear like 
iron, reduce vibration, elimi- 
nate noise, 


The Ideal Motor Drive 
Write for Catalog 


THE NEW PROCESS RAW HIDE CO. 
Syracuse, N. Y. 
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used in the construction of Western Electric Alternators is given the most : 
expert attention and careful inspection. 





All raw materials are 
given a rigid test in the lab- 





oratories and those that do 
not come up to the specifi- 





cations are rejected. 


During the manufac- 
turing processes in the shop 
every completed part is 
given a rigid test. 


| After completion each 
machine is given a thorough 





test to insure that its opera- 
tion, both electrically and mechanically, is as guaranteed. 


The result is shown in their unexcelled service record. 


Send for Bulletin No. 306 


WESTERN ELECT 


EASTERN CENTRAL Eom PA : KYA WESTERN PACIFIC 
New York Chicago 7 Saint Louis San Francis 
Philadelphia =) an Francisco 


Kansas City 
Boston Indianapolis } aap Los Angeles 














Pittsburg Cincinnati WRITE OUR NEAREST HOUSE Dallas Seattle 
Atlanta Minneapolis Omaha Salt Lake City 
Northern Electric and Manufacturing Company, Ltd., Montreal and Winnipeg. 
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If You Are in the Market for 


ELECTRICAL MACHINERY 


This Company Can Furnish Whatever You Need in All 
Standard Sizes, for Either Direct or Alternating Current 














Scene in the power plant of an electrically-operated pulp and paper mill, for which Allis-Chalmers Co. built the complete Electrical equipment. 


Allis-Chalmers Company builds complete Power and Electrical Equipments for Mill, 
Factory or Central-Station Service, including any type of Prime Mover required—Steam 
Engine, Steam Turbine, Gas Engine or Hydraulic Turbine—Condensers, Pumps of 
every description, Generators for direct or alternating!current, Transformers, Converters, 
Motor-Generator Sets and all Auxiliary Apparatus. 


For Information and Prices apply to the General Offices at Milwaukee, or to any of the District Offices 
named below. Copies of our Bulletins will be furnished promptly on request. 


DISTRICT OFFICES 


ATLANTA, GA., 4th Nat’l Bank Bldg. 
BALTIMORE, Md., Continental Bldg. 
BIRMINGHAM, Ala., lst Nat. Bank Bldg. 
BOSTON, Mass., 50 Congress St. 
BUFFALO, N. Y., Ellicott Sq. Bldg. 
CHICAGO, Ill, First Nat’] Bank Bldg. 
CINCINNATI, O., First Nat’l Bank bldg. 
CLEVELAND, O., New England Bldg. 
DALLAS, Texas, Wilson Bldg. 
DEADWOOD, S. D. 
DENVER, Colo., McPhee Bldg., 17th and 
Glenarm Sts. 
DETROIT, Mich., Union Trust Bldg. 
EL PASO, Texas, El Paso & S. W. Bldg. 
KANSAS CITY, Mo., The Dwight Bldg., 
corner Baltimore Av. and 10th St, 


LOS ANGELES, Cal., Citizens’ Nat’l 
Bank Bldg. 

MINNEAPOLIS, Minn., Corn Ex. Bldg. 

NEW ORLEANS, La., Godchaux Bldg. 

NEW YORK, N. Y., 71 Broadway. 

PHILADELPHIA, Pa., Land Title Bldg. 

PITTSBURG, Pa., Frick Bldg. 

PORTLAND, Ore., 94 First St. 

ST. LOUIS, Mo., 3d Nat’l Bank Bldg. 

SALT LAKE CITY, Utah, Dooly Bldg., 
117-119 West 2d South St. 

SAN FRANCISCO, Cal., Phillips Bldg., 
599 Mission St. 

SCRANTON, Pa. 

SEATTLE. Wash., 115 Jackson St. 

SPOKANE, Wash., Peyton Block. 


FOREIGN SALES OFFICES AND 


AGENCIES 
JOHANNESBURG, South Africa...... Herbert Ainsworth 
TOPE “RDED ss. 9:6<:0:0:0¢0 The American Trading Company 
LONDON, England...... The American Trading Company 
OL OAR: = a Pe eer agora Frank L. Strong’ 
PEOINICO: CUED, AMOK 50s seeds hee seeeeuns H. C. Holthoff 
PERTH, West Australia.........ceseeeee Frank R, Perrot 
RIO DH TAN BIRO «oes cccccccsveccectioesssies Lewis Degen 
SHANGHAI, China...... The American Trading Company 
SYDNEY, N. S. W.....-cccccccsevccscscccccte N. B. Limited 


YOKOHAMA, Japan....The American Trading Company 





Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal. 
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‘““Columbia’”’ Enclosed Arc Carbons have a beveled end which 
facilitates trimming. 


NATIONAL CARBON CO. 





CLEVELAND, O. 



















Three Points of Superiority 
EXCELLO FLAMING ARCS 


“SEEN EVERYWHERE” 


ECONOMY — DURABILITY — RELIABILITY 


ECONOMY means an advantage over your competitor who pays more for light than you do. 

DURABILITY means economy in maintenance. 

RELIABILITY is sometimes the greatest consideration where theoutput runs into many hundredsof dollars per hou 
If you are studying the problem of illumination, send for our new bulletins. They will show you the cost 

lighting per square foot and how many dollars you can save by installing Excellos. 


EXCELLO ARC LAMP COMPANY 


118-132 W. Jackson Blvd., CHICAGO 30-32 E. 20th Street, NEW YOR 








ilgilpdeh hc Flippant Advertising 


of any article does not 





guarantee its merit. 






Facts are what the pub- 





MAKE YOUR OWN PANEL BOARDS 


lie desire. Here is our 





WE WILL FURNISH PARTS AND CIRCUITS, WITH OR 
WITHOUT SWITCHES, FOR N. E. C. PLUG OR OPEN 
LINK FUSES. COMPLETE WITH LUGS, NUTS AND 
WAGHERS, AND BUS-BARS IN STANDARD SIZES 


THE TRUMBULL ELECTRIC MFG. COMPANY 
PLAINVILLE, CONN. samt orites or. 


short story: 
A.-B. ARC LAMPS 


are used by the largest 







NEW YORK __ , ; 
136 LIBERTY STREET central stations and pri- 












vate plants in this coun- 
try. WHY? 






LOCATIONS 













Manufacturing Plants 


! Illinois Gentral R. R. 


For full information address 





Write for bulletins, 
f prices and ‘information. 


The Adams-Baguall Electric Company 


General Offices and Factory, CLEVELAND, OHIO 










J. ©. CLAIR, 143 Liberty St., New York City. 358 No. Hyde Park Ave., Scranton, Ps. 
Industrial Commissioner 303 Dearborn St., Chicago, Il. 1425 Empire Bldg., Atlanta, Ga. 
905 Arch St., Philadelphia, Pa. R. E. T. Pringle Co., Ltd., Montreal, Que. 





No. 1 Park Row, CHICAGO, ILL. (1) 
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PHOENIX GLOBES 


Of “ Phoenix Quality” 

















“Phoenix” Globes for Tungsten Lamps 


Photometric tests have proven that the ‘“‘ Phoenix’’ Globes for 
Tungsten lamps produce distinct illuminating results, bring- 
ing forth the full light-giving power of the lamp, so often 
obscured by inferior globes. This faculty of increasing ca- 
pacity makes the “Phoenix” unique among Tungsten Globes. 














“Phoenix Quality” in an inner globe means a higher 
quality than has been hitherto attained in globe manufac- 
ture. This globe will not blacken or crack under heat- 
strain. Not subject to softening and melting. Its clear, 


white light is of unfailing brilliancy. 














“Phoenix Quality” Outer Globes 


Better tempered and hence more enduring than the 
average outer globe, they offer opportunity for real 
economy. Buying “Phoenix” you save expenditures 





for future renewals. 











Phoenix Quality Globes 
For Ordinary Use 
These globes are intended to fill the widespread de- 


mand for an improved everyday service globe for use on 
all types of incandescent lamps. 





Write for Complete Catalogs 


THE — 














9552 


PHOENIX GLASS COMPANY 


NEW YORK PITTSBURG CHICAGO 
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Artistic Federal Fixtures 


For use with Tungsten Lamps 


SE 






No. 501. Clusters. Made in four different sizes. 


Diameters, 15 to 30 inches, using from | to II lights 


Especialy adapted to fine interiors, large halls, stores, cafes—-where ornamental fixtures are desired. 





Federal Fixtures 


For use with Large Tungsten Units 





No. 560. 2-Light Fixture. 


No. 600. Substantial Unit Fixture. No. 603. Chain Unit Fixture. 
Lamps up to 100 watts. Lamps up to 250 watts. 


Lamps up to 100 watts. 
Send for our Bulletin No. 987. It illustrates dozens of new Federal Clusters, with prices and discounts. 
Well worth inspection. Write today. 


Federal Electric Company 


Lake and Desplaines Sts., Chicago 


See our exhibit at the Electrical Show, Coliseum, Chieago, January 16-30, 1909. 
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Brvan-Marsu Company 


Chicago, Ill. Central Falis, R. I. 


Branch Offices: New York, Minneapolis, Cincinnati, Denver, Oakland 


IF ITS AN INGANDESCGENT LAMP WE MAKE IT 
Bryan-Marsh Tungsten Lamps are the Best 














& & ELECTRIC SUPPLY DEALERS, . 
NO TICE? srrtcors iolcernt | [germs INE ELECTRIC SIGNS and 
NEW RECO FLASHERS Mi LASHING EFFECTS 
Sho sheron th about arket apearetn. . It's s the ne simples t. s a nee ee st dur rable e Sign f URNISHED AND INSTALLED BY 
from allt thes parts. Wr sage the y for rticulars and prices, 3 
REYNOLDS ELECTRIC FLASHER MFG. CO., '°2 Eistuaxeues] | HALLER SIGN WORKS, Inc. “chicxco" 


























WE ARE THE We are Specialists in the Manufacture of 


SATA MEAT RD Teg | LUNGSTEN sclsssitati: LAMPS 


Mr. Jobber, Dealer or Contractor, ask us WHAT THAT MEANS! ALSO TELEPHONE SWITCHBOARD LAMPS 











GENERAL INCANDESCENT LAMP CO. - Cleveland, 0 The Sterling Electrical Mig. Co., Warren, Ohio 





READY SOON 


Electrical Review and Western Electrician's 


Moonlight Schedule 


For 1909 








10 CENTS PER COPY 








ELECTRICAL REVIEW PUBLISHING CO. 


507 Marquette Building, Chicago 




















> 
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INCANDESCE mu 



































COLUMBIA LAMPS 


The culmination of 19 years of study and expe- 
riment in the science of incandescent 
lamp making. Experi- 
ence counts. 








REGULAR COLUMBIA 


Fifty per cent more light through 
the tip than other types without 
increased current consumption. 





COLUMBIA TANTALUM 


20 C. P. 40 watts 
40 C. P. 80 watts 





COLUMBIA 30-WATT 20 C. P. 
GEM 


Operating at 2% watts per C. P 
efficiency. 
Also—16C, P. 40 watts 

32 C. P 80 watts 


A LINE 
NOT TO BE MATCHED 


The lamps herewith illustrated are sold under 
a positive guarantee covering uniformity, candle- 
power maintenance and every other essential of lamp service. 


COLUMBIA TUNGSTEN 
Type tand. Pkg., baa 
1 


TUNGSTEY MERIDIAN 
40 watt, 3% in. round bulb 
eo “* 

















Prompt Shipments. Write for Special Proposition. Order now: 


THE COLUMBIA INCANDESCENT LAMP 





Main Office and Factory, 2115-17-19 Locust St., St. Louis, Mo. 
—3 = BRANCH20FFICES:} : 


LOOK FOR Tit 


NEW YORK, Taylor Building, 39-41 Cortlandt Street 
PHILADELPHIA, 1221 Real Estate bos Building 
CHICAGO, 264-270 Fifth Avenue MPHIS- 26 Randolph Building 
BOSTON, 170 Purchase Street DALLAS. Wilson Building 
SAN FRANCISCO, 111 New Montgomery Street 
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New Year’s Number, January 2, 1909 


HE first New Year’s Number of the consolidated ELECTRICAL REVIEW AND 

WESTERN ELECTRICIAN will be published January 2, 1909. The features which 

have made the New Year’s numbers of these journals of the greatest interest and im- 
portance will be maintained, and the achievements of former years will be surpassed. 


SPECIAL FEATURES 


The contributions in this New Year’s Number will include: 








The Annual Review of the Year’s Electrical Developments. This will”comprise a summary 
of the progress made in pure and applied electrical science. 


A carefully compiled Annual Table of Statistics of the extent and value of electrical and kindred 
apparatus manufactured in the United States in 1908. 


Specific information dealing with progress in Central-Station Practice, Street and Interurban Electric 
Railroading, the Electrification of Trunk Line Railroads, Telegraphy and Telephony—with 
and without wires, the development of the newer forms of Arc and Incandescent Lighting. 


Reviews of the Year’s Electrical Progress in Great Britain and on the Continent, especially 
compiled by staff correspondents of the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN. 





In addition to all this special material, there will be the usual editorial features and tech- 
nical contributions dealing with contemporary applications, a finely illustrated section dealing 
with new installations, a comprehensive digest of current engineering literature, a section de- 
voted to the latest offerings of the manufacturers of electrical and allied apparatus, and a News 
Section, bringing to the reader the Advance Information— under careful classification —of the 
possibilities of the utilization of electrical construction material of every nature. 





All persons contemplating subscribing should send their orders in at once so as to receive 
this unusually interesting and valuable New Year’s Number. 





Every advertiser who desires to reach the entire electrical industry should be strongly repre- 
sented in the advertising pages of this New Year’s Number. The permanent value of these 
numbers is recognized. This fact, together with the recent consolidation of these two great 
electrical journals, makes the issue of January 2, 1909, of unique importance and value. 








The demand for advertising space already indicated is unusually heavy, and early reser- 
vations are recommended. 





Electrical Review and Western Electrician 
MARQUETTE BUILDING, 204 DEARBORN STREET 


; LONDON 
NEW YORK CHICAGO 42 Old Broad St., BE. C. 
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The New Westinghouse Nernst Chandeliers 


«‘ Absolutely unique in the field of lightiag devices.” — 








Art Nouveau Design 


@ Give more light for the space occupied by the light sources than has 
ever before been possible in incandescent chandelier lighting. Equipped 
with the new screw base burners. ; 

@ Made in two artistic and graceful designs: Art Nouveau and Renais- 
sance; statuary bronze and satin brass finishes. Made with two, four 
and six arms. Combination gas and electric chandeliers to match. 


The 6-light, 110-watt chandelier (total, 660 watts) gives, on account of its high efficiency, 
the greatest amount of light per outlet available in incandescent chandelier lighting. 


Send for advance Bulletin. 


NERNST LAMP COMPANY 


PITTSBURG, PA. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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General Electric Company 











Starter for Slip-Ring 
Type of Motor 


Starter for, Squirrel-Cage 
Type of Motor 





Automatic Starters 


For Polyphase Induction Motors 


A complete line of automatic starters for low and high voltage 
polyphase induction motors of both the slip-ring and squirrel- 
cage type—especially adapted to wperate motors driving pumps, 
air compressors, etc. ; 


Slip-Ring Type—CR-=128 


Automatic starters of this type insert resistance in the rotor wind- 
ing by means of a three-phase ratchet-driven dial switch. The 
line circuit is open and closed by three alternating current con- 
tactors equipped with magnetic blow-outs, as shown in the illus- 
tration. For motors of ordinary size the current carried by the dial 
switch is so small that there is no burning or pitting of the 
contacts. For larger motors the dial switch is connected to act 
as a master controller. In this case the heavy rotor current is 
carried by contactors. 


Squirrel-Cage Type—CR-=126 


Automatic starters of this type make use of the compensator 
method of starting. Instead of taking several times normal load’ 
current in starting, as is the case when resistance is used, this 
method keeps the line current smaller than the motor current, 
thus preventing serious disturbance of line voltage. 


In the type of starter illustrated, both line and motor current 
is broken by quick-acting alternating current contactors, equipped 
with magnetic blow-outs which quickly rupture the arc. These 
magnetic blow-out contactors are a decided improvement over 
the sliding contact type of switch usually used with starters for 
squirrel-cage type of motors. In this latter type the heavy cur- 
rents carried by the sliding switch generally result in the contacts 
being burned and roughened. 


For further information write to nearest local office 


’ 1958 





Chicago Office: 





Monadnock Bldg. 


Principal Office: — 


Schenectady, N. Y. All Large Cities 
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DESIGNERS and American 


BUILDERS 


eileen Bridge Company 


METALLIC of New York 
ST RU CT U R E S General Offices: Hudson Terminal, 30 Church St., 


New York, N. Y. 























BRANCH OFFICES IN THE FOLLOWING CITIES: 








BOR EAIGU A. (GR eae iicitce cmayceenemnes CANDLER BUILDING NEW ORLEANS, LA..................-. HENNEN BUILDING 
BALTIMORE, MD........ CONTINENTAL TRUST BUILDING NEW YORK, N. Y....HUDSON TERMINAL, 30 CHURCH ST. 
) EOC LCL ASL LC SAARC E Rear rer eric OLIVER BUILDING PHILADELPHIA, PA........... PENNSYLVANIA BUILDING. 
} BUIBRAEG. ING. Wiss <<. G55cs<0 ELLICOTT SQUARE BUIEDING PITTSBURG, PA... <<.62cccccvccesscscess FRICK BUILDING 
CHICAGO, IEL.....-.. COMMERCIAL NAT’L BK. BUILDING PORTLAND, MAINE................. 291 ST. JOHN STREET 
CINCINNATI, OHIO.......05.0.6060. UNION TRUST BUILDING RICHMOND, VA.......... MUTUAL ASSURANCE BUILDING 
CEEVEEAND, OFC. ..... 0080 ROCKEFPELEER BWIEDING ROCHESTER, N,V. ....-6.scceccccscsceses POWERS BLOCK 
DEN COORG. icc ewcvesiecccneae EQUITABLE BUILDING SALT LAKE CITY, UTAH...............-. DOOLEY BLOCK 
EAST mnie, CONN. . <2 ccsccscsensecene BRIDGE BLOCK SAN FRANCISCO, CAL............... CROCKER BUILDING 
KANSAS CITY, MO........ POSTAL TELEGRAPH BUILDING SEATTLE, WASH...................-.-- ALASKA BUILDING 
MILWAUKEE, WIS........... 17th ST. and ST. PAUL AVE. ST. LOUIS, MO........ THIRD NATIONAL BANK BUILDING 
MINNEAPOLIS, MINN................- oth AVE: and 20 SP. SVHRAGUSE, (No We os <ncccccccscccscatccens KIRK BUILDING 
































ATTENTION! 
Boston Renewed Lamps 


4 to 16 c. p.—l00 to 130 volts—in not less than 
standard package quantities, f. o. b. Danvers. 


NINE CENTS EACH 


Best Quality Guaranteed Discounts to Dealers 





Other voltages and candlepowers at correspond- 
ingly low prices. 


Order now. We can deliver promptly 


Boston Incandescent Lamp Co. 
DANVERS. MASS. | 
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The Nw WESTON 


Alternating-Current Switchboard 
Ammeters and Voltmeters 


will be found vastly superior in ACCURACY, DUR- A | 
ABILITY and WORKMANSHIP to any other : 
instruments intended for the same service 
They are Their indications are 


Absolutely Dead Beat, Practically Independent of Frequency and also 
Extremely Sensttive, of Wave Form. They require Extremely Little 





Practically Free from Temperature Error. Power for Operation, and are Very Low in Price. 


Ee a 





Cor di concerning oases new Weston Instruments is solicited by the 


WESTON ELECTRICAL INSTRUMENT COMPANY, “Pin” NEWARK, N. J. 


London Branch: Audrey House, Ely Place, Holborn. 


Paris, France: E, H. Cadiot, 12 Rue St. Georges. NEW YORK OFFICE, 74 Cortlandt Street 


Berlin: European Weston Electrical Instrument Co., Ritterstrasse, No. 88, (2) 


























or Iron Panel Boxes 


have so many good points tied up 
in the one thing, it will pay you to 
look into their make-up and price. 
We make all kinds and sizes for 
Panel Cut-outs, Plug Cut-outs and 
Panelettes. Our monthly bulletin, 
“Paistery,” tells all about the new 
good things. Do you get it? Let 





P & S No. 3000 
Each and every P & S No. 
3000 Pendant Switch is covered 
by the P & S guarantee to fully 
perform all its proper functions. 


; 








National Code 














Pass «a SEYmouR- ING. ——°= = =. 
MFRS. OF ELECTRICAL SPECIALTIES ‘ a a 
AND PORCELAIN OF SPECIAL DESIGN H. T. PAISTE CO., Philadelphia, Pa. 
Sorvay, N.Y. U.S.A 
‘NEW YORK CHICASO (2) New York Boston Chicago 


(3) 


MANY MILLIONS OF DOLLARS’ WORTH 


of Electrical Machinery, Apparatus and Supplies are inspected 


and tested by us every year for the shrewdest buyers in America 
They DEMAND the best-—and they GET it 
Our Facilities are at Your Service 


Don't Fail to See Our Exhibit in the Fourth Annual Electrical Show, Coliseum, Chicago, Jan. 16-30, 1909 
Electrical Testing Laboratories ™ ‘Newyor« 
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Allis - Chalmers Steam Turbines 
Used in Many Lines of 
Industry. 


While the importance of the steam tur- 
bine as a prime mover in power plants 
for street railway and lighting systems 
was long since recognized, it is only very 
recently that this rhachine has entered 
what is popularly known as the “indus- 
trial” field, the reason being that the 
owners of factories, mills and other estab- 
lishments of a similar character have not, 
hitherto, regarded the steam turbine as 
either economical or sufficiently reliable 
for their purpose. With the advent of 
the improved type of machine now built 
in this country by Allis-Chalmers Com- 
pany, of Milwaukee, the situation is, 
however, rapidly changing, because of the 
fact that practical demonstration has al- 
ready been made of the continuous effi- 
ciency and reliability of this turbine un- 
der the most severe conditions of service, 
whether in power station, lighting plant, 
steel works, factory, ore reduction plant, 
shops or mill. 





Three of Four Allis-Chalmers Steam Turbines and 
Generators, 5,500 K. W. Capacity, in a 
Textile Mill. 


Considerable comment has, of late, 
been made in the trade and technical 
press on the leading part played in the 
electrification of textile plants in various 
parts of the country, particularly in New 
England, by steam turbines and genera- 
tors of Allis-Chalmers Company’s build, 
including four units for the new 10,000 
horsepower plant of the Pacific Mills, 
Lawrence, Mass., one of 2,200 horsepower 
for the American Thread Company’s 
Watuppa mills and two of 4,000 horse- 
power for their Kerr Mills, one of 3,000 
horsepower for the Tremont and Suffolk 
mills, machines of 750 horsepower each 
for the Jamestown Worsted Mills and 
Cherry Cotton Mills, a unit of 1,000 
horsepower to be installed in the plant of 
the Lawton Spinning Company, Woon- 
socket, R. I., and another of 3,000 horse- 
power for the Clark Thread Company, 
Newark, N. J. 

Two of these units, with a normal rat- 
ing of 3,000 horsepower, are in service 
in the power plant of the Illinois Steel 
Company’s works at South Chicago, 
where after one of the quickest installa- 
tions on record, the heavy fluctuating load 
incident to rolling mills was thrown upon 
the machines and maintained constantly 
ever since in twenty-four hours service. 
No more severe test than this is ever im- 
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posed upon a prime mover of any type in 
regular operation. The Youngstown 
Sheet Tube Company has followed the 
example of the Illinois Steel Company 
by ordering two units of 4,000 horsepower 
to carry the heavy load at its plant in 
Youngstown, Ohio. 

Similar to the service in steel plants 
and equally “hazardous” from the point 
of view formerly held, before the im- 
proved type of turbine was perfected, is 
the work of a cement mill. Not long ago 
the idea of installing steam turbines to 
furnish power would have-been regarded 
by cement manufacturers as preposter- 
ous; but, some months since, an Ameri- 
can concern, the Helderberg Cement Com- 
pany, of Howes Cave, N. Y., led the 
way by purchasing an Allis-Chalmers 
unit of 2,000 horsepower capacity, and the 
Western Canada Company followed with 
an order for three turbines and generators 
of 6,000 horsepower, normal rating, to 
operate its extensive works near Calgary. 

A company of interests widely diversi- 
fied from those above mentioned is the 
Celluloid Company, manufacturing cellu- 
loid specialties of all kinds in a large 
plant at Newark, N. J. Here there have 
been installed two units of 2,250 horse- 
power capacity to furnish power for op- 
perating the factory, which is said to be 
one of the best equipped in the country. 

. A saw mill would hardly occur to the 
uninitiated as the proper place for a 
steam turbine, but the Savannah Lum- 


~ ber Company, a large manufacturer of 


dressed timber at Savannah, Ga., placed 
an Allis-Chalmers unit of 750 horse- 
power in its plant and soon followed this 
installation with an order for another 
machine of the same size. A duplicate 
of these has also been installed by the 
Salsich Lumber Company, McKenna, 
Wash. 

Down in the mountains of Old Mexico 
is the Lluvia de Oro mine, one of the 
richest in the world, and thither a turbine 
unit has been sent, while others have 
gone to the Calumet and Arizona ore re- 
duction works at Bisbee, Ariz., and to the 
Bisbee Improvement Company, of the 
same place, to furnish current for light- 
ing and the operation of motors at va- 
rious plants in the vicinity. 

For its collieries near Scranton, Pa., 
which are noted the world over for their 
up-to-date machinery, the Delaware, 
Lackawanna & Western Railway Com- 
pany has provided an Allis-Chalmers 
steam turbine and generator of 3,000 
horsepower capacity, and not far from 
these workings twinkle the lights sup- 
plied by current from a unit of 2,000 
horsepower recently installed by the 
American Gas & Electric Company in its 
Scranton plant. 

In Milwaukee, the Public Service Sta- 
tion, built by John I. Beggs, has three 
turbines of 6,000 horsepower capacity, 
which are run non-condensing, the ex- 
haust steam being distributed for heating 
purposes through underground tunnels to 


. buildings in the business districts. Two 


of that city’s tanneries, Pfister & Vogel 
Leather Company and A. F. Gallun & 
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Sons, are also installing units of 6,000 
horsepower aggregate capacity. 

In the manufacture of high-grade floor 
covering the Nairn Linoleum Company 
uses an Allis-Chalmers steam turbine 
generating unit of 750 horsepower to fur- 
nish electric power for operating its fac- 
tory at Kearny, N. J., and other plants 
of the vicinity are interested in this type 
of prime mover. 

At Dayton, Ohio, the National Cash 
Register Company has provided a unit of 
1,500 horsepower to furnish power for 
the recent extension to its well-equipped 
shops. 

From turbines and generators ranging 
in capacity from 750 to 10,000 horse- 
power installed by the Brooklyn Edison 
Company; Kings County (N. Y.) Elee- 
tric Company; Binghamton, N. Y., Light, . 
Heat & Power Company; Brush Electric 
Light & Power Company, of Galvesten, 
Texas; Citizens’ Light, Heat & Power 
Company, of Johnstown, Pa.; Dayton 
Lighting Company, Dayton, Ohio; North- 
ampton, Mass., Light, Heat & Power 
Corporation; Madison, Wis., Gas & Elec- 
tric Company; Memphis, Tenn., Con- 
solidated Lighting & Power Company; 
Flatbush Gas Company, of Brooklyn, 
N. Y.; Meriden Electric Company, Meri- 
den, Conn.; Dan River Power & Manu- 
facturing Company; New York Edison 
Company; Utica Gas & Electric Com- 
pany; Westchester Lighting Company; 
New Rochelle, N. Y., Western United 
Gas & Electric Company; Aurora, IIl., 
Pennsylvania Power Company; Willa- 
mette Valley Company, all of which are 
of Allis-Chalmers Company’s build, will 
be supplied current for lighting many 
manufacturing establishments and oper- 
ating motors used in a great variety of 
industries. Some of the units were in- 
stalled on “repeat” orders and represent 
largely increased service to customers in 
their vicinity. 

Municipal plants at Columbus, Ohio; 
Jacksonville, Fla.; Dunkirk, N. Y.; Hol- 
land, Mich.; Frankfort, Ind.; Austin, 
Texas; Danville, Va., Nashville, Tenn., 
and Bay City, Mich., have these turbines 
installed or on order, and traction compa- 
nies operating out of Wilmington, Del.; 
Cedar Rapids, Iowa; Indianapolis, Ind.; 
Homer, Pa.; Kokomo, Ind.; Warsaw, 
Ind.; Athens, Ga.; Cleveland, Ohio; 
Pueblo, Colo., and Richmond, Va., all of 
which furnish power for use in their own 
building and repair shops, and others ad- 
jacent to them, use Allis-Chalmers tur- 
bine units for generating their current. 

From the above it will be seen what a 
measure of importance attaches to the 
fact that a turbine has, at length, been 
placed upon the market which can be 
completely depended upon in power ser- 
vice for manufacturing plants of any de- 
scription where electric current can be 
used to advantage. That this is due en- 
tirely to recent improvements in design, 
such as plainly obviate all danger of strip- 
ping, distortion, unbalancing and other 
defects inherent in earlier types, cannot 
be denied, and hence the purchaser has 
every assurance of the continuous relia- 
bility of these units in regular industrial 
operation.— Wool and Cotton Reporter. 
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POSITIONS WANTED 


HELP WANTED 





The rate for “Positions Wanted” 
advertisements of forty words or 
less is one dollar an insertion; ad- 
ditional words two cents each, pay- 
able in advance. Remittances and 
copy should reach this office not 
later than Monday, 12 o’clock noon, 
for the next succeeding issue. 

Replies may be sent in care of 
Elecirical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New 
York. 


POSITION WANTED—As chief engi- 


neer in electric- 
lighting and power plant up to 5,000 
horsepower, or superintendent of 
smaller plant; can refer to the best 
men in the steam and mechanical 
engineering field; 36 years old, mar- 
ried; don’t drink; steam turbine ex- 
perience; a money saver and can prove 
it. Wm. Westerfield, Box 764, Lin- 
coln, Neb. 


—Easte i- 
POSITION WANTED— Eastern ons; 


American and extensive up-to-date 
European experience, particularly 
well posted in modern hydraulic de- 
velopments, steam-power plants, elec- 
tric transmission and traction, power 
and factory economics, desires to as- 
sociate with western concern. Ai ref- 
erences. Address Box 1014, care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Bldg., Chicago. 








The rate for “Help Wanted” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
o’clock noon, for the next succeed- 
ing issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New 
York. 





WANTED— 4 laree electrical man- 


ufacturing company re- 
quires a capable, experienced fore- 
man for its indicating-instrument de- 
partment; previous experience indis- 
pensable. Apply, giving experience 
and salary expected; all communica- 
tions confidential.: Address Box 
1020, care of Electrical Review and 
Western Electrician, Chicago. 





—Salesmen regularly visit- 
WANTED ing central stations to 
handle important side line on com- 
mission, selling from cuts. Exclusive 
territory for energetic and competent 
men. State experience, territory trav- 
eled and other lines represented. Ad- 
dress No. 1030, care of Electrical 
Review and Western Electrician, Chi- 
cago. 








dreds of brands of $3.00 shoes. W 


NEW YORK 


SAVE MONEY IN BELTING 


QUALITY is remembered after PRICE is forgot- 
ten—we stick to selling Sable Belting because a 
Sable Belt will transmit 25 to 33 per cent more 
power than any oak tanned belt. 

To prove it we will send one on 30 days’ trial. If 
it is not all we claim, it may be returned at our ex- 
pense, All shoes LOOK alike, but he still buy a $5.00 shoe although there are hun- 

y? Send for Booklet No. 42. 


SHULTZ BELTINC CO., St. Louis, Mo. 
BOSTON 


PHILADKLPHIA 





Vol. 583—No. 24 








You whe are Troubled 
with Sparking and Cutting 
of Commutators to Use 
The only article that will Prevent 

Sparking. Will keep the commutator 

in good condition and Prevent Cutting, 


Absolut Will Mot 
py Ba ng — 


It will put that high gloss on the commu- 
tator you have so long sought after. 
K. McLEHNAN & OO. 

Sole Manufacturers , 
Room 411, Inter Ocean Bldg., 
130 Dearborn St., Chicage, 111, 





sare 


50 Cts. per Stick. $5.00 per Dozen 
For Sale by all Supply Houses, or 
FREE, Sample Stick 








Peirce Steel Brackets 
Peirce Expansion Bolts 


Peirce Hammer Drill 


PEIRCE SPECIALTY COMPANY 
ELKHART, INDIANA. 








LAMP COLORING 
WEATHERPROOF COLORING 


The Electric Motor & Equipment Co. 
Newark, N. J. : 








Vs EE 


Phelps Alloy-Platinum Substitute 
FOR ELECTRICAL CONTACTS 

Write for particulars 

PHELPS MANUFACTURING COMPARY, - 


DETROIT, MICH. 











in Plain 


POPULAR ELECTRICITY 


English 








CENTRAL-STATION MANAGERS—FEvery number of Popular 
Electricity explains to the people—your customers—way of 


oing 





things electrically, applications of electricity in the home, in the 
office, in the factory. You cannot imagine a more prolific form of 
advertising than to have this magazine in the home of everyone of 
your customers to show them where it will be to their advantage to 
use morecurrent. Your prospective customers should read Popular 
Electricity. They will read of a hundred reasons why they should be 
‘eon the Service.’’ 


We have a plan whereby we can co-operate with yeu. Write us. 


MANUFACTURERS AND DEALERS—Anything which inter- 
ests the people in the use of electricity furthers the sale of your 


product. Your assistance will be valuable in building up our 
circulation. We want hustling representatives in your plant and in 
your town. Lend a hand to help a “game” which “boosts” yours. 


ELECTRICAL eee ee Electricity is not only 
interesting but keeps you posted on the latest developments in all 
lines of electrical development. While non-technical, many high- 
class engineers read it withinterest. Electricians read it. Mechanics 
readit. Telephone men, Telegraphers, Linemen—all are enthusiastic. 


Popular Electricity is issued monthly. One dollar per year; $1.50 
in Canada and foreign countries. 


Our regular offer to agents is very attractive, and as a little 
special inducement we are going to give five free trips to the Chicago 
Hlectrical Show. Write at once for particulars. 





Popular Electricity Publishing Co. 


Monadnock Block, Chicago 








FOR SALE 


DYNAMOS 
MOTORS METERS 


ARC LAMPS 


TRANSFORMERS ; 
ELECTRICAL SUPPLIES | 





We rent Electrical Machinery. 


We repair all makes of Electrical 
Apparatus. 


Send for our latest complete bargain book 
and net prices. 


GUARANTEE ELECTRIC CO. 


Adams and Clinton Sts., . . CHICAGO |, 
EDWIN R. ROCKWELL, General Manager a 
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DEARBORN WATER ‘TREATMENT 


Prepared always scientifically to meet requirements of each individual case, is essential to the successful and economical operation 
of every boiler room. Cost of treatment per thousand gallons VERY LOW. Gallon of water required for analysis. 


DEARBORN DRUG & CHEMICAL WORKS 


ROBT. F. CARR, President General Offices and Laboratories, Postal Telegraph Bidge., CHICACO 








THE BABCOCK & WILCOX COMPANY, 85 Liberty Street, NEW YORK 


Babcock & Wiloox, Stirling, A. & TFT. Horizontal, Cahalli Vertical 


WATER TUBE STEAM BOILERS 


Steam Superheaters Mechanical Stokers 
WORKS: BAYONNE, N.J.; BARBERTON, OHIO 
BRANCH OFFICES: SAN FRANCISCO, 99 First Street CHICAGO, Marquette Building HAVANA, CUBA, 116! Calle de !a 
BOSTON, Delta Bullding Ww OR 533 Baronne Street ATLANTA, GA., Candler Building Haba 
PHILADELPHIA, North. American Bldg. DE VER woe Siemmmen Street CLEVELAND, New England Bidg. LOS ANGELES, Trust Building 








PITTSBURG, Farmers’ Depcsit Nat’! Bank Bidg. SALT LAKE CITY, 313 Atlas Block MEXICO CITY, 7 Avenida Juarez CINCINNATI, ., Traction Bldg. 











, 2 FOR SALE 


B ? — A team Engines, Steam Pipes. Fittings an 
OPFALO, N x, Mgcher Steam Equipment. ‘Arc Lamps. FOR SALE—SECOND-HAND 
The 


Niagara Hotel 





Sealed proposals will be received 
2 ne tage Pans com | 250-V. D. C. GENERATORS 
on or before 4 o’clock p. m., De- 


cember 22, 1908, for: 

2 650-H. P. Cross Compound BARGAINS 
Corliss engines, complete, built by 
Filer & Stowell Mfg. Co. 

Also steam pump, Nordberg sur- K.W. Speed 

















American Plan, $3.00 a Day face condenser, jack shaft and] 1 12 C.&C., type S, comp. . .1200 
and upward. friction clutches. |i 2 ae 6, M. P., comp.1100 
Alcohol from Natural Gas | :o2.Gfmet2!, Eicet"'¢, Company al} 1 134 Gen. Elec. MB. form 4 comp. 728 

Away trom the city’s noise and} Will Rival Gasoline for | Aye’ %mni%%% G88 e080 | 1 1k hemes Eblalake. Be F somp. 1059 
smoke. Light, Heat and Power. ” gf Ryne Fy switchboard panel, i if Gen. Eles. aM: 3 comp. 750 

- - 9 oa 


belt, voltmeter and ammeter. 


A new industry that will rival gaso- 4 General Electric Company arc- connected to 7"x7” McEwen 


automatic engine........... 400 

















line is that of denatured alcohol for | light dynamos, Type 13A, 8,000 1 20 Jants & Leist, M. P.. com 825 
light, heat and power. Five thousand bin I Pcu =. Magan bg 1 20 -&C., M. P. ‘gomp. * Reaahene 
feet of natural gas costs 6 cents per | oeners, , ois i x10” Chandler- 
1,000 feet, containing 94 per cent of 2 Western Electric Company arc] 1 30 &é. es comp. " direct con- 
methane, will produce 50 gallons of al- ove oo Py) — : = —— x10” Chandler- i“ 
* ’ ’ y re ees ccccccccces 
cohel; 5 gallons alcohol equals one cord 33%-inch diameter, 13-inch face,]| 2 35 Western pain _ ES RS ri 
of hardwood or one and three-tenths | base frames and tighteners. 1 35 Northern, M. ’P., comp., direct 
tons of soft coal in heat units. On the Also switchboards, ammeters and commas t to Ideal latest type 
basis of 100 horsepower, 10 hours’ run, _ 800 Standard x 50 eeend & = ~ys pele, emp. 300 
The most comfortable hotel in Buffalo. one year, alcohol at 30 cents per gal- Boulevard type series open-arc i 50 Northern, » 6 ’ 
Beautiful Palm Garden. Large. airy | jon approximates $234; coal at $4 per | focusing lamps, 9.6 amperes, %x14- connected to Ideal I latest type 
rooms, with Bath. Twoblocks from Lake te agg bo 12-inch 1 eeif-ciling engin: 12x13 (new) 300 
Erie and Niagara River. Niagara Falls ton, $3,400; the yearly saving equals 6 poe Rigg my ot Ba a at on 1 663 Westinghouse, ca” an 
electric cars one minute from the door. per cent on a capitalization of $65,000. | 4 Sins Bettens oud Stak eae 1 60. Milwaukee, 6-pole, comp....... 
besos at ont angenee.. oui for a We propose to your commercial club | ing. : a at 6-pole, comp........ = 
ervations and carriage will mee yer an " A 
fake you to hovel free of charge: Six | to establish a new industry, manutac- | Approximately 100 gcrnarasen” | 1100 Thompeon yan, i0-p i's, 
minutes from downtown. turing alcohol from natural gas at low are lamps, 9.6 amperes mp., | direct connected to 
; cost, employing from 10 to 45 men, Bids must be made upon forms iv fi self-oiling Allfree en- _ 
Reduced rates to Tourists, Profes- according to the capacity of the plant. | which may be obtained from the] 195 reoWa ne Wood, 6-poie, comp. 700 
sional and Traveling Men. Alcohol is a necessity on land and sen age” Al BE Alga? sae 1 150 Milwauk 6-pole, comp., 
sea. The automobile and the navies | piving more detailed and complete a ited i actually in s 
= of the world use it; the market de- | information. | ory, machin our Month . oe. 
Spaulding Hotel Co. mands it. We are ready to negotiate Pg oj i one Phe a — ing complete stock aa ade a ny 
for this new manufacturing industry must be made with each bid, and 
Mrs. C. J. SPAULDING | in your locality. Will you allow us to | the West Chicago Park Commis- 
©.A. SPAULDING = FT°P®- Fs int sioners reserve the right to reject GREGORY ELECTRIC 60., CHICAGO 
If so, address THE CONTINENTAL | 27Y OF 2 os Established 1898 
= GEORGE A. MUGLER, Secretary ta! . 
PORTER AVE. AND 7H sT. NATURAL GAS ALCOHOL CO., West Chieago Park Com., Unies Park, Chicago 
WHEDBLING. W. VA. 

















THE BUCKEYE 4-STROKE CYCLE 


GAS ENGINE 


DOUBLE AND 
SINCLE ACTING 


The highest type of 
HEAVY Duty engines on 
the market. Built in pow- 
ers from 50to 6,000 horses. 
Catalog on application. 






















DOUBLE-ACTING 


BUCKEYE ENGINE CO. 


SALEM, OHIO, U. S. A. 





















SINGLE-ACTING 
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A 
Adams-Bagnall Electric Co....... 
Ahim, C, Bl. Brccccscccssncccecens 
Afionm Cd., Te Be visa csc cecewencces 
Allis-Chalmers Co.......ccseees 24 
American Battery Co....-.cscceee 


3ell Telephone Co.... 

Bridge Co. of New York. 
Circular Loom Co 
Conault 0550.00.80 00005s 
District Steam Co...... 
Electrical Works........ 
Engine 
Platinum Works........ 
School of Correspond- 


American 
American 
American 
American 
American 
American 
American 
American 
American 


American Vulcanized Fibre Co.... 
Arnold Company.......cccccccseses 
Atlantic Insulated Wire & Cable 


3Sabcock & Wilcox Co...........0- 
Bact & Co.; FP. Besscscccecsccess 
Baker & Co., 
Ball Mingine C0... ccceccsivcscscnes 
Bates, Putnam A....-c.cccccscecee ° 
Belden Manufacturing Co......... 
Benjamin Electric Mfg. 
Bishop Gutta-Percha Co.......... 
Telneel) GG. FTE Bess bose cies000e 
Blake Signal & Mfg. 
Bossert Electric Construction Co.. 


Boston Incandescent Lamp Co.... 
meets. Ts Biisacksccees ctcvcce'sves 
Bridgeport Brass Co.....-ccccccces 
eo A ee ee ee es i, 
Brixey, W.. RB. cscccvcscccnsencies 
Brooks; Ba Lh....060.sc6c000 cocece 
Bryan-Marsh Co.......... sahara 
Buckeye Engine Co......ccccccece 
Byleaby Oo. TE. Me ssccccicnsiccs 
Cc 
CG, - C,. BCCWIC WO ssc owcccsacsins ° 
Cary Spring Works.........- Dases 
Central Blectric Co... secccove ey | 
Central Laboratory Supply Co.... 
Century Electric Co......... ers 
Chase-Shawmut Co....... er see 
Chicago Fuse Wire & Mfg. Co.... 
i ae 6 ae 
Chicago Telephone Co........... . 
Clement, Edward E..:.......00. cae 
Columbia Incandescent Lamp Co.. 
Commonwealth-Edison Co...... a7; 
Continental Natural Gas Alcohol 
SON S:6.6:5 cnicchesaseeSenouwene meee oe 
Crocker-Whreeler Co.......csceccee ‘ 
Cutler-Hammer Mfg. Co........ qT; 
D 
Darley Engineering-Co....... ‘ 
DERI, Fs OW isk 9 siiecekcwes oe 
Dearborn Drug & Chemical Wks. 
Detroit Insulated Wire Co...... oe 
Dewvane es, J Piicscsswicussecsn e 
Dixon Crucible Co., Joseph.... 
SIORRO Be DG 6s 0.650.600400o%00n sionee 


Driver-Harris Wire Co.......ccee. 
Duncan Electric Mfg. Co.......... 
SPUVAR, OF. fs Biseccewsnsesicadss 


45 
50 


o 





Eaton Electric Mfg. Co............ 
Eck Dynamo & Motor Co.......... 
Edison Mfg. 
Eldredge Electric Mfg. Co........ 
Electric Cable 
Electric Controller & Mfg. 
Electric Goods Mfg. Co........... 
Electric Motor & Equipment Co.. 
Electric Storage Battery Co...... 
Electrical Mfg. C0.....-cscccccess 
Electrical Testing Laboratories... 
Elm City Engineering Co.......... 
Emerson Electric Mfg. 
Excello Arc: Damp COicccc.ccwnsce 


F 


Federal Electric Co 
Fergus & Co., W. L.....eeeeeeee ee 
Mibre Conduit Co. osic.ocs000es seeee 
sind 


G 


General Blectric C0....6.0ceiecses 
General Incandescent Lamp Co... 
Gent. GS. Bess asunSee ete Ee see aeleee 
GIN OVS Bisasnaacswataestiacnwae 
Goodwin & Rintse Co. casiccsscsces 
Gould Storage Battery Co......... 
Greenwood Mfg. & Supply Co.... 
Gregory Electric Co.............. 
Guarantee Electric Co............ . 


H 


Habirshaw Wire Co........ iy eri 
Hallberg; J: Hissscex intuit biebensn 
Haller Sign Works...... cee. eseee 
Hammer, Williain: Ji.s.6 scscceweess 
Anche; Georwe Tvcs6s.00s000ssen 
Hart & Hegeman 
Hart Mfg. 
Hazard Mfg. 
Help Wanted se oicicicc:cswics0ccce sewed 
Hemingray Glass 
Hickey Contracting Co.......s.ee0. 
Highland Park College............ 
Holmes Fibre-Graphite Mfg. 
Holtzer Cabot Electric Co........ 
Hoyt Electrical Instrument Co.... 
Bumpnhrey, enry Tivi.o.iccsiccsces 
Hunt & Co., Robert W........... 


Tiinois' Central: Fe. Beis as civisaisis aes 
Indiana Rubber & Insulated Wire 


Jackson, D. C. 
Jeffrey Mfg. aor 
Johns-Manville Co., H. W......... 


K 


Kellogg Switchboard & Supply Co. 
Kelly Engineering Co., John F.... 


27 
50 
55 
45 
14 


ou 
oon 


eo 


50 
57 





Keystone Electric Instrument Co.. 
Kimble Electric Co......... re ee 
Kitfield, Edward H..........+.. ees 
Klein & Sons, Mathias........... P 
Knowles, Edward R.....escccesces 
TEOMISE BE OG soo :68ki650:9:5:6 ¥0:0:0 vie swi9'0s 
Kuhiman Wiectric Co. ....0:0:0600e00¢ 


L 


Lansingh, Van Rensselaer........ 
Lawrence Electric Co., 
TOCUS Ge INOFERLUD 6 o.6.6:0:0 siv'e'6ceeine 
Leet he Co:,  TAMOB Ss 63s cvairioweec's 
LeValley Vitze Carbon Brush Co.. 
Lindabey BOG. Cbs ceviicavcsevucess 
Locke Insulator Mfg. Co........ we 
Lowell Insulated Wire Co......... 
LyDBGon, LADO. .ccascccecvevecces 6 


Manhattan Electrical Supply Co. 
BIAMTOSS, Flo ONE scene secs wie ese sere 
Marshall. Apert Fess oisc0s260is-ccc0 sine 
Marshall, 
MeLennan &..Co0., Kiciccossccceces 
MoMeen, Samuel! Gisiieiscccsccsvese 
Meckoy Clay WOPkKS 26 <ics cessecses 
Mershon, Ralph D.......0ccscvescoes 
Metropolitan Electrical Supply Co. 
Mica Insulator Co.......0. a peaes 
Miller, Kempster 5Bso.conosccscece 


Minneapolis Electric & Construc- 
tion Co 


Minneapolis Steel & Machy. Co... 
SRMCTOIINE. CO. siccccvrcdesicsvunce 
Moore, 


National 
National 
National 
National 
National J 
National 
Wernst luamp Co... < 3. 65606465006 5 
New England Butt Co........... ae 
New England Engineering Co.. 

New Lexington High-Voltage Por- 


celain Dixeatewsnsr anda ee oneunene 
New Process Raw Hide Co........ 
New York & Ohio Co....... Mngnes 
New York Insulated Wire Co... 
RO Bel 6 occ oo ec's an eeec es ooo 
ce] 
OROBICS COs cies sn sachin even este oelp 
Ostrander, W. BR. € Co... ..8<5 ne 
P 
Pacific Coast: Pole Co. .....6-sccs008e0 
Paiste Os TE Ea ora is seacnreuiaere = 
Pass -& Seymour, IMCs ...00.csecces 
Peirce Specialty Co............00. 
Pettingell-Andrews Co...... wedene 
Phoenls  GISss) CO .66.65i5.65.6d-c0ees i, 
Phelps Mile: COis.b0< ccciesccanse sone 


Phillips Insulated Wire Co........ 
Phosphor-Bronze Smelting Co... 
Pillsbury, “CHAS: Dissicccacc cave sao 


51 
13 


16 


57 
54 
10 
51 


ob 
10 





Popular Electricity Publishing Co. 44 


Prometheus Electric Co..:...... ne 
Q 

ucen i Con NG ies icccdctesnes 6 
R 

Radford, JON A. cscccvecsvcsicceds 51 

BoA SOE Os ais nce 5:6 s:asicia'e-eercic eesia’s 18 

Rathbone-Panigot Co............06 3 

Reed, Warren Thsoos.cccssienccasesce 51 

Reynolds Electric Flasher Mfg. Co. 28 

Richmond Blectric Co......:0s..06 20 


Ridgway Dynamo & Engine Ca... 2 


Rochester Machine Tool Works... 53 
Roebling’s Sons Co., John A...... 10 
Ruebe! &: Wellp.ncc:cccvscss Wevces Wal 
8 
TB ee ee ere 2 
Safety Insulated Wire Co.......: r. 60 
Samson Cordage Works.......... 10 
Sangamo Wieetric Co. 6.30020 506662 5 
Sarcent & EAMG cicsscecececncnse 51 
BOGE. OVS) lav cres os uewiele® oaere ss 51 
Scnureman Co, J. Wiscivdescdcccais 22 
Schwerdtle Stamp CO..6 60s. ccs0 57 
Shultz: BelHiMw® Coes iicisscecesasccecc 44 
Simplex Wiectrical ‘CoO... «p00. 1 
Simplex Electric Heating Co..... 16 
Smith Co., B. MOBO. ..0sccescces 16 
Specr Cavpon (COs s 6s:<cciss0 es ccccies 54 
Standard Cedar,& Lumber Co.... 57 
Standard Paint. “Co era etarea pisieiisiaccie are 55 
Standard Underground Cable Co. 1 
Stanley & Patterson.............6. 54 } 
Stanton, Le Roy W..... Mesacore owes 51 
Sterling Elec. Mfg. Co............. 28 
Stow Mie. COe6sccsiccss ecgiiarsieceore 53 
yi 
Torrey Cedar Co..... Tee COCO 
Triumph WICCEiC COs ce cccicccccese 22 
Trumbull Electric Mfg. Co........ 25 
Ww 
Wagener Electric Mfg. Co.......... 20 
Want Advertisements.............. 44 
Ward Leonard Elec. Co........... 54 
Waterbury Company®. .cccedcccsccce 60 
Wesco Supply Co...... Gacadsinewteas 3 
Western Electric Co....... Solace ae 
Westinghouse Electric & Mane- 
PACUUTINE UO 65 :0:60606 vest veeawee 58-59 
Westinghouse Machine Co........ 58 
Weston Elec. Instrument Co...... 34 
WHEMCe: (COs, De Caicos ve cesasce 51 
Willard Storage Battery Co....... 4 
Wire & Telephone Co. of America. 1 
Wittenberg Cedar Co.......-.scee 57 


Worcester Co., C. Ha cscs cccccccces SF 
Wyckoff Pipe & Creosoting Co.... 3 


z 


Zenco Electrical Supply Co..... oh OME: 
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CLASSIFIED INDEX TO ADVERTISEMENTS. 


AIR-COMPRESSORS 


Allis-Chalmers Co. 
Emerson Electrie Mfg. Co. 


ALARMS, BURGLAR 





Co. 
Co. 


ALARMS, HIGH AND LOW 

Electric Goods Mfg. Co. 

Partrick, Carter & Wilkins, Co. 
ALARMS, FIRE 

Electric Goods Mfg. Co. 

Partrick, Carter & Wilkins Co. 
ALCOHOL, DENATURED 

Continental Natural Gas Alcohol Co. 


ALTERNATORS 


Allis-Chalmers Co. 
Crocker-Wheeler, Co. 

Fort Wayne Electric Works. 
General Electrie Co. 

Western Eleetrie Co. 
Westinghouse Electric & Mfg. Co. 


ANCHORS, GUY 
Dowbloden Hin Eleetric Co. 
Wyckoff Pipe & Creosoting Co. 
ANCHOR, SCREW 
Star Expansion Bolt Co. 
ANN_ NCIATORS 


Central Electrie Co.: 

er ae ier ag Eleetrie Co. 

Electric Goods Mfg. Co. 

Holtzer-Cabot Electric Co. 

Manhattan 1; Supply Co. 

Ostrander & Co., W. R. 

Partrick, Carter & Wilkins Co. 

Stanley & a 

Weseo Su: 

Western awh C0. 

ARCHITECTURAL ENGINEERS 


Dodge & Day 
ARMATURE TAPES 

Dunton Co., M. W. 
ASBESTOS PRODUCTS 

Johns-Manville Co., H. W. 
ATTACHMENT PLUGS 


Electrie Goods Mfg. Co. 
Hubbell Ine., Harvey 


BATTERIES, PRIMARY 


Thar. .* ' 

& Mfg. Co. 
Co. 
Eleetric Co. 







{ 
‘ 






Co. 
F. D. 





esco 

estern 

BATTERIES, STORAGE 
American Solow GC 
Doubleday-Hill lectric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage sey Co. 
National Batte 
Westinghouse om Co. 
Willard Storage Battery Co. 


BELLS 
Central Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Elesiric Co. 
Manhattan Electrical Gepply Co. 
Ostrander & Co., W. 
Partrick, bone oop & Wilkins Co. 
Wesco Supply 
Western Electric C0. 
BELT DRESSING 
Dixon Crucible Co., Joseph 
Leather Preserver Mfg. Co. 
BELTING 
Leather Preserver Mfg. Co. 
Shultz Belting Co. 
BENDERS, CONDUIT 
Fibre Conduit Co. 


BLOWERS 
Emerson Electric Mfg. Co. 


BOILER FRONTS AND CASTINGS 
Minn. Steel & Machy. Co. 


BOILERS 
Babcock & Wilcox Co., The 
Minn. Steel & Mach A Co. 
Morgan Smith Co., 
Westinghouse, Charek, Kerr & Co. 


BOLTS,EXPANSION, TOGGLE AND HANGER 
Peirce Specialty Co. 
Star Expansion Bolt Co. 


Wrigley Co., Thos. 





BOND TESTERS 
Lord Electric Co. 


BOOKS, TECHNICAL 


Electrical Review Pub. Co. 
Van Nostrand Co., D. 


BOOSTERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Ridgway Dynamo & Engine Co. 
Western Electric Co. 

BOXES, FLOOR 
Zenco Electrical Supply Co. 


BOXES, JUNCTION 
Bossert Elect. Const. Co. 
Chase-Shawmut Co. 

BRACKETS 
Peirce Specialty Co. 


EREAK ARMS 
Peirce Specialty Co. 


BRIDGES 
American Bridge Co. of New York 


BRIDLE RINGS 

Bissell Co., The F. 

Star Expansion Bolt Co. 
BRUSHES, DYNAMO 


American Carbon & Battery Co. 
Central Electrie Co. 
Dixon Crucible 
Holmes Fibre Graphite 

Le Valley Vitae Carbon Brush Co. 
Speer Carbon Co. 


BULBS, INCANDESCENT LAMP 
Lippincott Glass Co., The 


BUSHINGS : 


Bossert Electric Construction Co. 
Cc hawmut Co. 
Federal Eleetric Co. 


CABLE CONNECTORS 


Dossert & Co. 
Matthews & Bro., W. N. 


CABLE HANGERS 
Bissell Co., The F. 


» Joseph 


Chase-Shawmut Co. 
Peirce Specialty Co. 
Standar Under ed Cable Co. 


Star Expansion Bolt Co. 
Wesco Supply Co. 


Western Electric Co. 


CABLE TROLLEYS 
Bissell Co., The F. 


CABLING MACHINES 
New England Butt Co. 


CAR HEATERS,“ELECTRIC 
Simplex Electric Heating Co. 


CARBONS 
Chicago Carbon:'Co. 
National Carbon Co. 
Reisinger, Hugo. — 


CARBON BRUSHES 
American Carbon & Battery Co. 
Central Electric Co. 
LeValley Vitae Carbon Brush Co. 


Speer Carbon Co. 

Was Supply Co. 
CASTINGS 

Jeffrey Mfg. Co. 

Minn. Steel & Machy. Co. 


New England Butt 
Phosphor-Bronze Smelting Co., Ltd. 


CATCHERS AND RETRIEVERS, TROLLEY 
Lord Electric Co. 


CEMENT, CABLE’ TRANSFORMER 
Massachusetts Chemical Co. 


CIRCUIT-BREAKER 
Cutler-Hammer ie Oe 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne fo ay Works 
General Electric 
Roller-Smith Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLAMPS, GROUND CONNECTION 
Chase-Shawmut Co. - 
CLEATS 


Blake Signal & Mfg. 
Pass & Seymour, 


Co. 
nc. 


CLIMBERS 
Klein & Sons, Mathias 
CLUSTERS 
pons jamin Electric Mfg. Co. 
Federal Electric Co. 
Co.” 


Holophane 
Tungstolier Co. 














CLUTCHES 
Minneapolis Steel & Machinery Co. 


COAL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 


COAL MINING MACHINERY 
Allis-Chalmers Co. 
General Electric >. 
Jeffrey Mfg. Co., 
Westinghouse hoeie & Mfg. Co. 
COILS 
Belden Mfg. Co. 


COILS, CHOKE 
Lord Electric Co. 


COILS, INDUCTION 


Electric Goods Mf 
Ostrander & Co. 


COILS, KICK 
Lord Electric Co. 


COILS AND MAGNETS 
Western Electric Co. 


COLOR CAPS 
Solar Electric Co. 


COLORING, LAMP 
Electric Motor & Equipment Co. 


COMMUTATOR LUBRICANT 
Dixon Crucible Co., Joseph 
McLennan & Co.. K. 

COMPOUNDS, BOILER 
Dearborn Drug & Chem. Wks. 


COMPOUND, INS. AND SPLICING 
Massachusetts Chemical Co. 
Minerallac Co. 
Standard Paint Co., The 

COMPRESSED AIR AND VACUUM PLANTS 
General Compressed Air & Vacuum Mach- 

inery Co. 

CONDENSERS, ELECTRIC 

Marshall, William 


CONDENSERS, STEAM 
Allis-Chalmers Co. 
Minn. Steel & Machy. Co. 
CONDUITS 
American Circular Loom Co. 


American Conduit Co. 
—a Vitrified Conduit Co. 


Doubleday Hill Electric Co. 
Fibre Conduit Co. 


Johns-Manville Co., H. W. 
{cRoy Clay Works 
[ational Conduit 7 Cable Co. 
[ational Metal Molding Co. 
Vyckoff Pipe & Creosoting Co. 
CONDUIT BENDERS 

Fibre Conduit Co., The 
CONDUIT BOXES 

Marshall Electric Mfg. Co. 
CONDUIT RODS 

Bissell Co., The F. 

Doubleday-Hill Electric Co. 
CONDUIT SYSTEMS 

Gest, G. M. 
CONSTRUCTION 

Ahblim, C. E. F. 

Arnold Co., The 

Bates, Putman A. 

Byllesby & Co., H. M. 

Dodge & Day 

Fergus & Co., W. L. 

Iron City Eng. Co. 

a En Cs, John F, 

pa ey Se pees Co. 

Witte veto Co., J. G. 
CONSTRUCTION SUPPLIES 

Bissell Co., The F. 

Brady, T. H. 
CONTACTS, GROUND LIGHTNING 

Lord Electric Co. 
CONTROLLERS 


. Co. 
. R. 





szZzZz 


Allis-Chalmers Co. 
Crocket-Wheeler o 


Schureman Co., 
ae Electric Heatin: oe. 
Ward Leonard Electric 


CONVEYING DEVICES 


Minn. Stoel & Machy. Go 


CORD AND ROPE 


Belden Mangiocbuing Co. 

Lowell Ins. Wire Co. 
Phosphor-Bronse Smelting Co., Ltd. 
Samson Cordage Works 


CORRESPONDENCE SCHOOL 
American School of Correspondence 





COUNTERS, REVOLUTION 
Belden Mfg. Co. 


CRANE MOTORS 


Crocker-Wheeler Co. 
Western Electric Co. 


CREOSOTED LUMBER 
Wyckoff Pipe & Creosoting Co. 


CROSS-ARMS, BRACKETS, PINS, 
CLIMBERS,’ ETC, 
Bissell Co., The F. 
Brady, T. H. 


Central Electric Co. 
Doubleday-Hill Electric Co. 


Manhattan Elec. Supply Co. 
Pierce Special 7S 
woe Supply Co. 
— lectric Co. , 
wen off Pipe & Creosoting Co. 


CURRENT TAPS 
Electric Goods Mfg. Co. 


CUSHIONS, FIELD COIL 
Massachusetts Chemical Co. 


CUT-OUTS AND SWITCHES 
Bissell Co., The F. 
Bossert Elec. Const. Co. 
Central Electric Co. 
Commonwealth Edison Co. 
Cutler-Hammer Mfg. Co. 
Electrical Mfg. Co. 
Elm City Engineering Co. 
Ft. Wayne Elec. Wks., Inc. 
General Electric Co. 
Hart Manufacturing Co. 
Manhattan Elec. Supply Co. 
Pass & Seymour 
Trumbull Electric Mfg. Ca. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 
Zenco Electrical Supply Co. 


DIMMERS 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 


DIRECT MOTOR DRIVE FOR PLANERS 
The Electric Controller & Supply Co. 
DRILLS 
Jeffrey Mfg. Co. 
Peirce Specialty Co. 
DRYING MACHINERY 
Buffalo Foun & Mach. Co 
Devine Co., J. P. 


DYNAMOS AND MOTORS 












ort 
General 
Gregory 
Guaran 


Mfg. Co. 

Kimble Electric Co. 

Novelty Electric Co. 

<5 mmeng b Electric hs tate 
gwa namo ngine 

Stow Mig. Co. 

wv arlheersy Electric Co. 

Wagner Electric Mfg. Co. 

Warren Electric Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 


ELECTRIC ARC WELDERS 
The Electric Controller & Mfg. Co. 


ELECTRIC COOKING APPARATUS 
American Electric Heater Co. 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELECTRIC RAILWAYS 
Allis-Chalmers Co. 

Arnold C.o, t 


Byllesby & Co. 
herp Ro a 





<3 bh ei > 
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BLECTRICAL DECORATIONS 
Doubleday-Hill Electric Co. 


ELECTRIC GAS LIGHTING 
Electric Goods Mfg. Co. 


ELECTRIC IRONS 
American Electrie Heater Co. 
Guaranty Electric Heater Co. 
Prometheus Electric Co. 
Simplex Elec. Heating Co. 


ELECTRIC LIGHTERS 
Stanley & Patterson 


ELECTRIC LOCOMOTIVES 
General Electric 4 
Jeffrey Mfg. Co., 
Westinghouse Hicsene & Mfg. Co. 


ELECTRIC SOLDERING IRONS 
American Electrical Heater Co. 
Guaranty Electric Heater Co. 
Simplex Electric Heating Co. 


ELECTRICAL SUPPLIES 


Bates, Putnam A. 
Bissell Co., The F. 


Commonwealth Edison Co. 
Crocker-Wheeler 
Doubleday-Hill Electric Co. 
Elestrie Appliance Co. 
Electric fg. Co. 


General Electric Co. 
International Electric Meter Co. 
Johns-Manville Co., H. W. 


Lawrence Electric Co., F. D 
Manhattan Electrical Su upply Co. 
Metropolitan Electrical Supply Co. 
Novelty Electric Co. 

Paiste Co., H. T. 

Partrick, Carter & Wilkins Co. 
Stanley & Patterson 

Western Electric Co. 

Weston Electrical Instrument Co. 


ELECTROLIERS 
Goodwin & Kintz Co., The 


ELECTROMAGNETS 


Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRO-PLATING MACHINERY. 
Crocker-Wheeler Co. 
General Electric Co. 


ELEVATING AND CONVEYING MACHINERY 
Jeffrey Mfg. Co. 


ENGINES, GAS, GASOLINE AND OIL 


Allis-Chalmers Co. 

American Diesel Engine Co. 
meg Engine Co. 
7 





Minn. Steel & Machy. Co. 
Westinghouse Machine Co. 


ENGINES, STEAM 








ENGINEERS AND CONTRACTORS 
Hs ¥ Ki Co 

ri le 

The. 
F. B. 





















& H. M. 

Edward E. 
2. we 

y 

W.L. 


a. 


Co. 
Co., John P, 


R. 





A. 
arren B. 
& Wells 
& Lundy 
ea 
Le Roy W. 
B. 
J.G. 
BXPOSITION, ELECTRICAL 
Electrical Trades Exposition Co. 


FANS AND FAN MOTORS 
Bissell Co., The F. 
Gentral Electrie Co 

Century Electrie Co. 
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Commonwealth Edison Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Edison Manufacturing Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
—— yg Co. 
J ae © ig, Co 
Stanley & Patterson 
~-Wagner Electric a Co. 
Wesco Supply Co. 
Western Electric Co 
Westinghouse Electric & Mfg. Co. 


FAN MOTOR RESISTANCES 
Ward Leonard Electric Co. 


FIBRE 


American Vulcanized Fibre Co. 
Fibre Conduit Co 


FIREPLACE, ELECTRIC 
Rathbone & Panigot Co. 


FIXTURES, GAS AND ELECTRIC 


Benjamin Electric Mfg. Co. 
Federal Electric Co. 


FLASHERS 


Bissell Co., The F. 

Electric Motor & Equipment Co. 
Haller Machine Co. 

Reynolds Electric Flasher Mfg. Co. 
Schneider, C. O. 


FLEXIBLE COUPLINGS FOR SHAFTS 
The Electric Controller & Supply Co. 


FLAT IRONS, ELECTRIC 


Am. Elec. Heater Co. 
General Electric Co. 
Prometheus Electric a 
Simplex Elec. Heatin; 
Westinghouse Elec. rat Mfg. Co. 


FLEXIBLE SHAFTS 
Stow Mfg. Co. 


FRICTION TAPE 


subte Mane Co.. H.W. 
Standard Paint Co 


FUSES 


Chase-Shawmut Co. 
— Elec. Co. 
Polcago Fuse yinod = & Mfg. Co. 


eaten beara Co. 
Johns-Manville Co., H. W. 
Lawrence Electric ‘a ¥. dD. 
Manhattan Electrical Supply Co. 
Pass & ? Inc. 
i atc 

we upply 

Western Hlectric ¢ Co. 
FUSE WIRE 


Chase-Shawmut Co. 
Chicago aod — Mfg. Co. 
Wesco Supply 

Western Electric oo. 


GAINS, STEEL 
Belden Mfg. Co. 


GAS PRODUCER POWER PLANTS 


Minn. Steel & Machy. Co. 
Westinghouse Machine Co. 


GEARS 
New Process Raw Hide Co. 


GENERATORS 


Allis-Chalmers Co. 
American Engine Co. 
C. & C. Electric Co. 
eee ~~ - Oo. 
Ridgway D 0 
Triumph Electric Co —_— 
Western Electric Oo 
GLASS TUBING 
Lippincott Glass Co., The 
GLOBES, SHADES, ETC. 
Fostoria Glass Specialty Co. 
Holophane Co. penn 
Lippincott Glass Co., The 
Pheenix Glass Co. 
Wesco Supply Co. 
GRAPHITE 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co. 
GROUND CONNECTION CLAMPS 
Chase-Shawmut Co. 


GROUND POINTS, PLATES AND CON- 
TACTS 


Lord Electric’Co. 

HANGERS, CONDUIT AND MOULDING. 
Chase-Shawmut Co. 

HEATING APPARATUS] 
American Electrical ae Co. 








Co. 
Gmplex Electric Heater Co. 
Ward Leonard Electric Co. 





HEATING (EXHAUST STEAM) 
American District Steam Co. 


HOISTING — 
Allis-Chalmers 
Brown grind a Co. 
Jeffrey Mfg. Co. 


HOLDERS, ELECTRICIANS’ DRILL BIT 
Star Expansion Bolt Co. 


HYDRAULIC MACHINERY 
Allis-Chalmers Co. 


IMPREGNATING APPARATUS 


Buffalo Fdy. & Machine Co. 
Devine & oo. 
Mitchell, W. ome! 


IMPREGNATING COMPOUND oe 
Mitchell, W. E. G. 


INNER GLOBES 
Fostoria Glass Specialt 
Macbeth-Evans Glass 
Phoenix Glass Co. 


INSTRUMENTS 
Atwater-Kent Mfg. Co. 
Bristol Co. 

Central Laboratory Supply Co. 
Cutter Electrical Mfg. Co. 

Doubleday-Hill ag Co. 

Duncan Electric — 

sa Electric Do. 

Fort e Hoctro orks. 

General Electric Co. 

Hoyt Electrical Instrument Works 

International Electric Meter Co. 

Jobns-Manville Co., H. 

Keystone Electrical Instrument Co. 

Leeds orthrup Co. 

Machado & Roller 


uis M. 


Co. 


, Inc 
agner Electric ‘Mig. Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric Co. 
Weston Electrical Instrument Co. 


a a 
Mitchell, W. E. G. 


INSULATING COMPOUNDS 
Electric Cable Co. 
Minerallac Co. 

Mitchell, W. E. G. 


INSULATING MACHINERY 


American Insulating Machinery Co. 
New England Butt bo. 


INSULATING PAINTS 
Standard Paint Co. 


INSULATORS AND INSULATING MATERIAL 


American Electrical Works 
American Vulcanized Fibre Co. 
Brixey, W. R. 

Brookfield Glass Co. 

—— Electric Co. 


cago Mica Co. 
Commonwealth Edison Co. 
Detroit Insulated Wire Co. 
Doubleday-Hill Electric Co. 
Durton Co., M. W. 
Elm City En, gineering Co. 
General Electric Co. 
Hemingray Glass Co. 
Indiana Rubber & i/o Wire Co. 
meray ee Co., 
Lima Ins r Co. 
Locke ee Mfg. Co. 
Mass. Chemical Co. 
Mica Insulator Co. 
Minerallac Co. 
fitchell, W. “— a 
funsell & Co., 
ew ork insu mee Volta 
ew York Insulated Wire 
Okonite 
pon & Senie Inc. 
Phillips Insulated Wire Co. 
Simplex Electrical Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Thomas & Sons, 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


IRIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 
IRONS, ELECTRIC 


American Electrical Heater Co. 
General Electric Co. 





?oneees Co. 


O2Z2ES 








Gack Electric Heating Co. 
Westinghouse Electric & & Mic. Cc. 


JUNCTION BOXES wie 


Bossert Electric Construction Co. 
D. & W. Fuse Co. 
LAMP COLORING 2 
Electric Motor & Equipment Co, 
LAMP GUARDS 
Foster, Herbert T. 
Greenwood Mfg. & Supply Co 
LAMP-MAKING MACHINERY f 


Dwyer Machi . 
Fahn & Mejunee 


Vol. 53—No. 24 


— ARC 

dams-Bagnall ~~ Co. 
Bissell Co., The F 
Central Electric Co. 
a agg yd Electric Co. 
Excello p Co. 
Fort Wa aoe Bledtnc Works 


Jandus Electric Co. 

Queen &Go, 
uee’ 

Stave Bicttics! Co. 

woe veda dg Co. 


a Blestric & Mfg. Co. 


LAMPS, DECORATIVE 


Central Electric Co. 
General Electric Co. 


LAMPS, INCANDESCENT 
Co. 
Co. 
















Lamp Go. 


Co. 
Lamp Co. 


Co. 
Co. 
Co. 


Co. 

Works 
Lamp Co. 
Co. 


Co. 


Co. 


Co. 
Co. 


estinghouse & Mfg. Co 


Westinghouse 
LAMPS, MERCURY VAPOR 
Cooper Hewitt Electric Co. 


LIFTING MAGNETS 
The Electric Controller & Mfg. Ce. 


LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LIGHTNING ARRESTERS e 
D. & W. Fuse Co. 
General Electric Co. 
Gifford Elec. Mfg. Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co. 
LINE MATERIAL 
Bissell Co., The F. 
J ohns-Manville Co., H. W. 
Klein & Sons Mathias 
Peirce Specialt ty Co. 
LOCOMOTIVES, ELECTRIC 
Jeffrey Mfg. Co. 
LUBRICANTS 
Dearborn Drug & Chem. Works 
MACHINE TOOLS AND MACHINERY 
pile Chainer Co. 
Jeffre Co. 
New Bent ah Butt Co. 
MACHINES, WIRE MEASURING 
Minn, Electric & Construction Co. 


MAGN T WIRES 

(See Wires and Cables) 
MAGNETIC CLUTCHES 

The Electric Controller & Mfg. Co. 
MAGNETIC FRICTION BRAKES 

The Electric Controller & Mfg. Co. 


Te te 
Cutler-Hammer Mi a hogy 
The Electric Controller & Mfg. Co. 
MAGNETIC SWITCH CONTROLLERS FOR 
LARGE MOT wher od 


Cutler-Hammer Mfg. Co. 

The Electric ere & Mfg. Co. 
MALLEABLE CASTINGS 

Jeffrey Mfg. Co. 


MAST-ARMS 


Bissell Co., The F. 
Brady, T. H. 


METALS 
Baker & Co. 





.» Ine. 
Phosphor-Bronze Smelt. Co. 4 
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METERS 

Columbia Meter 

Doubleda: mit Biectrie Co. 
can Electric Mfg. Co. 
a Fort Me de —— Works 


neem a Mestre Meter Co. 
Johns-Manville Co., H. W. 
Pignolet, L. M. 

Sangamo Electric Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 








MICA 
Chicago Mica Co. 
Mica Ins. Co. 


Munsell & Co., Eugene 


MINING MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. oe 


AOTORS 

(See Dynamos & Motors) 
NAME-PLATES 

Schwerdtle Stamp Co., The 


OUTLET BOXES 
Bossert Electric Construction Co. 
Cc hawmut 
Chicago Fuse Wire & Mfg. Co. 
OUTLET BOX RECEPTACLES 
Benjamin Electric Mfg. Co. 


PAINTS, INSULATING 
Dixon Crucible Co., Joseph , 
Massachusetts Chemi ’ 
Standard Paint Co. 
PANEL-BOARDS 
Lang Electric Co., The i’. 
Trumbull Electric Mfg. bo. 
PATENT SOLICITORS 
Clement, Edward E. 
Duval, Edw. s. 
Siggers & Siggers 
PHOSPHOR-BRONZE 
Phosphor-Bronze Sm. Co., Ltd. 
PHOTOMETERS 
Dwyer Machine Co. 
Electric Motor & Equipment Co. 
PHOTOMETER STANDARDS 
Electrical Testing Laboratories 
PIGTAILS, CARBON BRUSH 
Belden Mfg. Co. 
PINIONS 
New Process Raw Hide Co. 
PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., Inc. 


PLATINUM WIRE AND SHEET, PLATINUM 
wee AND DISHES, PLATINUM 


American Platinum Works 
Baker & Co., Inc. 


@LUGS, ATTACHMENT 
Pass & Seymour, Inc. 
PLUGS, FUSE 
Pass & Seymour, Inc. 


POLES, BRACKETS, PINS, TIES, CR 
ARMS, — ETC. denis 





WwW 


Creosoting Co 


PUMPING MACHINERY 


Allis-Chalmers Co. 
Minn. Steel & Machy. Co. 


PUSH-BUTTONS 


Cutler-Hammer Mfg. Co. 

Electric Goods Mfg. Co. 

Peahotion Electrical wal Gavoly Co. 
rtrick, Carter & W: 

Wort Leonard Electric Co. 


RAIL BONDS 
egy yg Co. 


Seana Fiore Co. 
Johns-Manville Co., H. W. 


Lord Electric Co. 
Roebling’s Gens Co., John A. 


RAIL JOINTS 
Rail Joint Co. 
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RAILWAY SPECIALTIES, ELECTRIC 
Blake ——_ & + 
Central Electric Co 
Doubleday-Hill Electric Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Rail Joint Com: any, The 
Westinghouse Electric & Mfg. Co. 


REFLECTORS 
Frink, I. P. 
Holophane Co. 
National X-Ray weieates Co. 
Pheenix Glass Co. 


REPAIRS 
Commonwealth Edison Co. 
Gregory Electric Co. 
Guarantee vy Co. 
Waterbury & Co. 


RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mf; 
The Electric pode a & Mfg. Co. 
Ward Leonard Electric Co. 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heatin, 
Ward Leonard Electric 


ave CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
Cutler-Hammer Mfg. Co. 
The Electric Gustnalier & Mfg. Co. 


RHEOSTATS 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Schureman Co., 
Simplex Electric Heating Co. 
Ward Leonard Electric 
Westinghouse Electric & Mfg. Co. 


RUBBER, MOLDED 
Massachusetts Chemical Co. 


SCALES, AUTOMATIC 
Avery Scale Co., The 


SCHOOLS AND COLLEGES 
Highland Park College 


om 


SEALS 
Schwerdtle Stamp Co., The 


SECOND-HAND MACHINERY 

Bissell Uv., The F. 

Gregory Electric Co. 

Guarantee Electric Co. 
SHADES 

Foster, Herbert T. 

Hubbell, Harvey, Inc. 
SHADEHOLDERS 

Hubbell, Harvey, Inc. 
SIGNS, ELECTRIC 

Electric Motor & Equipment Co. 

Federal Electric Co. 

Haller Sign Works, Inc. 
SLEEVINGS 

Belden Mfg. Co. 

Dunton Co., M. W. 


SMOKESTACKS, STEEL 
Minn. Steel & Machy. Co. 


SOCKETS 
Federal Electric Co. 
Hubbell, my , Inc. 
Paiste Co. 
Trumbull "Elbotric Mfg. Co. 


SOLDERING STICKS AND PASTE 
Allen Co., L. B. 
Belden Mfg. Co. 
Blake Signal & Mfg. Co. 
— attery & Mig. Co. 
as =e 
Tien Co., 


SOLENOIDS 
Ward Leonard Electric Co. 
SPARK COILS 
Electric Goods Mfg. ong 
Holtzer-Cabot Electric Co, 
Manhattan Electrical Supply Co. 


SPARKING POINTS 2.3). )2.° 2 TET 
Baker & Co., Inc. : a s iv fe = 


SPEAKING TUBES “TS3) Fi te BB 


det 
abn 


Central Electric Co. B 
Manhattan Elec. bo. Spy co Co. ry : 

Ostrander & C im det a0 i 
Wesco poakek ‘Go. ati ia: parr ata 


PRs be od 


Western Electric Co. 
SPECIAL ‘OVERLOAD NO-VOLTAGE AND 

RESET CIRCUIT-BREAKERS 
AnIw 


Cutler-Hammer Mf; ig, Co. 
The Electric Controller & oe Co, ‘all: Sal 
Ward Leonard Electric Co. ; 
ei Seen hi 


SPECIALTIES 
Benjamin Electric Mfg. Co. 
Chase-Shawmut Co. 7 
Cutler-Hammer Mf 








SPEED INDICATORS 
Weston Electrical Inst. Co. 


SPRINGS 
Cary Spring Works 
Manross, F. N. 


STAGE LIGHTING APPARATUS 
Chas wmut Co. 


STANDARD CELLS 
Weston Electrical Instrument Co. 


STAPLES, INSULATED 
Blake Signal & Mfg. Co. 


STATIONERY, DIE EMBOSSED 
Wiggins Co., The John B. 


STEAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 


STEEL 
American Bridge Co. 
Jessop & Sons, Ltd., Wm. 


STEEL STAMPS 
Schwerdtle Stamp Co., The 


STENCILS 
Schwerdtle Stamp Co., The 


STOKERS 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 


STORAGE BATTERIES 
American Batte 3 
Electric Storage Battery Co. 
Gould Storage Battery 
Westinghouse Machine Co. 
Willard Storage Battery Co. 


SUPPLIES, GENERAL ELECTRICAL 


Bissell Co., The F. 

Central Electric Co. 
Chase-Shawmut Co. 
Commonwealth Edison Co. 
Manhattan Elec. Supply Co. 
Stanley & — 
Wesco Supply 

Western Electric O00. 

Zenco Electrieal Supply Co. 


SWITCHBOARDS 


Allis-Chalmers SJ 

Bissell Co., The 

Bossert Electric Construction Co. 
Crocker-Wheeler C: 
Doubleday-Hill Electric Co. 
Eaton Electrical _ Co. 
Electric Goods Mfg. Co. 

Fort Wayne Electric Works 
General Electric 

Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mtg. Co. 


SWITCHES, ETC 


Central Electric Co. 
Cutler-Hammer Mf zo 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Controller & Mfg. Co. 
General Electric 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lang Electric Co., The J 
Lawrence Electric Co., a D. 
Lord Electric Co. 
Pacific Electric & Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Pass & Seymour, Inc. 
potined padrewe Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse —_— & Mfg. Co. 


TABLET BOARD 
led Hit Electric Co, 


TAPE AND SPLICING COMPOUND 
Doubleday-Hill Electric oa 
Massachusetts Chemical 
Minerallac Co. 

Okonite Co. 


TAPES 
Belden Mfg. Co. 





of America 


TELEPHONE SERVICE 
American Bell de, gga Co. 
Chicago Telephone Co. 

New York Telephone Co. 


TESTING 
Electrical Testing Laboratories 


THEATER DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heatin: a 
Ward Leonard Electric 


TIES, cae ae BRACKETS, 
CLIMBERS, © 


ae ee = Mathias 


- 


PINS, 
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TIME SS 
Bissell Co e F. 
Faetiona ‘times Switch Co. 
Manhattan Electrical Supply Co. 


TOOL STEEL 
Jessop & Sons, Ltd., Wm. 


TOOLS 

Klein & Sons, Mathias 
TRANSFORMERS 

Allis-Chalmers Co. 

Crocker-W heeler Co. 

a Electric Co. 

Duncan Electric Mfg. Co. 

Fort Wayne Electric Works 

General Electric Co. 
International Electric Meter Co. 
Kuhlman Electric Co. 
Moloney Electric Co. 
New York & Ohio Co. 
Thordarson Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


TROLLEY WHEELS 
ae Electric Co. 
Johns-Manville Co., H. W. 


TRUCKS, STORAGE BATTERY“AUTO 
Westinghouse Machine Co. 





TUBES 
Fibre Conduit Co. 
TURBINE GOVERNORS 
Alli 


s-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 


TURBINES, STEAM 
Allis-Chalmers Co. 
General Electric Co. 
Smith , S. Morgan 
Westinghouse Machine Co. 


TURBINES, WATER 
Allis-Cha 


UNCOATED ARMATURE TAPES AND 
SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., 


VACUUM pine MACHINERY 
General Compressed Air & Vacuum Ma- 
chinery Co 


VACUUM DRYING 
Buffalo Fdy. & Machine Co. 
Devine Co., J. P. 


VARNISH, INSULATING 


Massachusetts Chemical:Co. 
Standard Paint Co. 


WATER-WHEELS 


Allis-Chalmers Co. 
Leffel & Co., Jas. 


WATER-WHEEL GOVERNORS 


Allis-Chalmers Co. 
Woodward Governor Co. 


WELDERS, ELECTRIC 
Warren Electric Mfg. Co. 


WINDERS, ELECTROMAGNET 
Belden Mfg. Co. 


WINDING MACHINERY 
American Insulating Machinery‘Co. 
New England Butt Co. 


WIRE CONNECTORS 

Belden Mfg. Co. 

Dossert & Co. As 

Doubleday-Hill Electric Co. 
WIRES AND CABLES 

American Electrical Works 

Atlantic Insulated Wire & Cable Co. 

Belden Manufacturing Co. 

Bisho op ag Percha Co. 

iced tree Do. 

ridgepo! eee 

Brixey, W. R. 

Central Electric Co. 

Chicago Fuse Wire Mfg. Co. 
Detroit Insulated Wire Co. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
Driver-Harris Wire Co. 
Electric Cable Co. 
General Electric Co. 
Lowey hy, = Wire Co. 

azar 
Indiana mie ce. & Jnsuioted Wire Co. 
Lawrence Electzio C Go.. 
Lowell Insulated W: 
Marion Insulated Wire & Rubber Co. 
Moore, Alford F. 
National Conduit & Cable Co. 
National India Rubber Co. 
ted Wire Co. 


Garter & Wilkins Co. 
p eee ps, Bagene F Wire Co. 
Phosphor-Bronze Smelting Co., 
g’s Sons Co., John A. 


Simplex Electrical 
Standard Underground Cable Co. 

















Ltd. 











Western Electric 3 
Wfre & Telephone Co. of America 
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Cc. E. F. AHLM 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Designs and Specifications 
Lighting and Power Plants 

614-615 Caxton Bldg., CLEVELAND, O. 





EDWARD E. CLEMENT 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports on Validity and Infringe- 
ment, Perfecting and Developing of In- 
ventions. Patents and Patent Causes, 










J. H. HALLBERG 
CONSULTING ‘ENGINEER 


Electric Light, Power and Railway Plants 
—Suggestions to Secure Economy, Speci- 
fications, Examinations and Reports. 


30 Greenwich Avenue NEW YORK 
Long Distance Telephone 4773 Chelsea 






















OFFICE 
McGill Bldg., WASHINGTON, D, C,. 































THE ARNOLD COMPANY 
ENGINEERS 
CONSTRUCTORS 
ELECTRICAL-CIVIL-MECHANICAL 

181 La Salle Street, CHICAGO 


ROBERT W. HUNT & CO. 


ENGINEERS 
Chicago, 1121 The Rookery 
New 4 rk, 90 


Pittsbu 


. 


San Francisco, 


St. Louis, Syndicate Trust Bide. 
Montreal, Canadian Express Bldg. 





0! 
re. Monongahela Bank Bldg. 
London, Cannon Street. 










West Street 


E. C. London 
425 Washington Street 












F. W. DARLINGTON 


MEM. A. I. E. E. 
CONSULTING, ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Building 
PHILADELPHIA, PA. 

Expert testimony, Estimates, Plans, Spec- 
ifications and Superintendence. Electric 
Railways, Electric Power, Electric Light, 

team Plants. 











WILLIAM J. HAMMER 


CONSULTING 
ELECTRICAL ENGINEER 


Examinations, Reports, Tests, Supervi- 
sion, Expert Testimony, Laboratory In- 
vestigations. (Foreign Connections.) 


26 Cortlandt St. and 153 W. 46th St., N. Y. 
















Iron City Engineering Co. 
CONTRACTING ELECTRICAL 


ENGINEERS 


Power and Light Installations 
Bell L. D. Tel. 1599 Court 


Frick Building 


















PITTSBURG, PA. 














F. B. BADT & CO. 


ENGINEERS AND EXPERTS 
Electrical and Mechanical 


Selling Agents for 
Weston Electrical Instruments. 
Ward Leonard Rheostats, etc. 

Suite 1504 Monadnock Block, Chicago 

Telephone Harrison 745 





DODGE & DAY 
ENGINEERS 
Mechanical—Electrical—Architectural 
PHILADELPHIA, PENN. 


GEO.T. HANCHETT 


CONSULTING and 
ELECTRICAL ENGINEER 


Layout, Construction and equipment of 
industrial establishments. » . 
Send for Our New Balletin 175 


114 Liberty Street 
‘“*A MODERN INDUSTRIAL PLANT” 


NEW YORK 








D.C. & WM. B. JACKSON 
ENGINEERS — EXPERTS 


Members 
American Inst. of Electrical Engineers. 
American Soc. of Mechanical Engineers. 
American Society of Civil Engineers. 


CHICAGO 









BOSTON 




















PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


NEW YORK CITY 


42 Broadway 





— 
HENRY H. HUMPHREY 


CONSULTING ENGINEER 
Isolated are Plants 


W. L. FERGUS & CO. 


CONSULTING MECHANICAL AND 


ighting Stati 
ere ae ontral adustrial Power Plante 


Suite 1505, Chemical Bidg., St. Louis 


1509 Fisher Bldg. CHICAGO 











THE JOHN F. KELLY 
ENGINEERING CO. 


CONSULTING AND CONTRACTING 
x ENGINEER 


149 BROADWAY 


NEW YORK 


Phone — 7259 Cortlandt 
























fi. M. BYLLESBY & CO. 


(Incorporated) 
ENGINEERS 


American Trust Building 
CHICAGO, ILL. 





Electrical Review Publishing Co. 


507 Marquette Bldg., Chicago 


We will mail, postage prepaid, any scientific book published 
H on receipt of price 











EDWARD H. KITFIELD 


MECHANICAL ENGINEER 


53 State Street 


BOS: ON 


Electric Lighting and Street Railway 
Power Stations and Buildings 











This book, dealing with the lighting of interiors by ar- 
tificial means, supplies much of the needed specific data for 
carrying out in practice the principles that should be fol- 
lowed in the design of this work. Most of the information 
presented is of such a nature as to be valuable for the 
technical man, and read and applied with profit by the 
general public as well. 

The apparatus for the production of light is not taken 
up, but the utilization to the best advantage of the light 
when produced is treated very thoroughly. Many tables of 


Cloth 


_ Send Your Orders 
to the 


desirable features. 


conclusions. 





370 Pages 400 Illustrations 


Sent Anywhere for the Price 


ELecTRicAL ReviEW PUBLISHING Go. 


PRACTICAL ILLUMINATION 


BY J. R. CRAVATH and V. R. LANSINGH 


reliable and unbiased tests giving information on the light 
distribution of various illuminants with different globes, 
shades and reflectors are here published for the. first time, 
so as to be available to the engineer. 
book is given largely to illustrations of various lighting 
arrangements, with discussions of their desirable and un- 
The method of treatment throughout 
the book has been to illustrate principles, first by specific 
practical examples and then from these to point general 


A large 


Price $3.00 net 


Marquette Bidg. 
CHICACO 


part of the 
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ao 
Telephone 6925 Cortlandt 


ALBERT J. MARSHALL 


CONSULTING 
ILLUMINATING ENGINEER 


NEW YORK 


| EDWARD R. KNOWLES 
ELECTRICAL, CIVIL AND 
MECHANICAL ENGINEER 
CONSULTING EXPERT 

Industrial Engineeringinall its branches, 


Remodeling Power, Light and Heat In- 
stallations. Gas Engine and Producer 


‘ower Systems, 
NEW YORK 


| 
! 
i 


Glackner Building 


























Frederick Sargent A. D. Lundy 


SARGENT & LUNDY 
ENGINEERS 


RAILWAY EXCHANGE 
Cor. Jackson and Michigan Boulevards 
CHICAGO 


CHARLES L. PILLSBURY 
CONSULTING MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to Minnesota 
State Board of Control 
Suite 206, Metropolitan Life Bldg. 
MINNEAPOLIS, MINN. 



















PULITZER BLDG. 


KOHLER BROS. RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Estimates, Reports, Plans, Specifications 
and Supervision of Electric Lighting, 

Railway and Power Plants. 

ng Distance Power Transmission 
NEW YORK: 60 Wall Street 
MONTREAL: Street Railway Chambers 


CONTRACTING 
ELECTRICAL ENGINEERS 
Lighting—Power—Railways 
1804-1806 - 1808- 1810-1812 Fisher Bldg, 
CHICAGO 





















JOHN A. RADFORD W.H. SCHOTT 


ENGINEER ENGINEER 
Plans, Specifications, Reports, Tests, 1100 to 1128 American Trust Bldg. 
Estimates and Supervision for Complete CHICAGO 


Steam and Electrical Installations. 
1325-1826 Marquette Building 
CHICAGO, ILL. 


Designer and Builder — Central Station 
Heating, Gas, Electric Light, Water 
Works and Power Plants. 











Samuel G. McMeen Kempster B. Miller 


_ VAN RENSSELAER 
: LANSINGH McMEEN & MILLER 
TELEPHONE ENGINEERS 
ILLUMINATING ENGINEER Complete Plans, Special Revests, Labo- 
Telephone 6925-6926 Cortlandt ratory Certificates cepnnone atents 


14544 to 1457 Monadnock Block 
CHICAGO, ILLINOIS 


| 227 Fulton St. 


NEW YORK CITY 





















LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


WARREN B. REED 
CONSULTING ENGINEER 


Lighting Plants, Power Plants, Street 
Railroads, Wiring Plans and Speciftica- 


Plans, Specifications and Supervision of 

Installation of Complete Telephone 

Plants. Special Reports on Telephone 
roperties and Apparatus. 


411 Electrical Bldg., Cleveland, Ohio 


tions, Estimates, Inspection, Supervision. 
1013 Hibernia Bank Building 
Long Distance Phone Main 878 
NEW ORLEANS, U.S. A. 








LAMAR LYNDON New England Engineering Co. 
CONSULTING ELECTRICAL 100 Broadway WATERBURY, 
ENGINEER NEW YORE CONN. 


Electric Reliweye,  Blsctzie Light and 
as 


Long Distance Power Transmission and Power Plants, and Waterworks, or 


Alternating Current problems aspecialty, 
2 Rector Street, NEW YORK 


any other engineering installations built 
or remodeled. 








rc 











J.G.WHITE & COMPANY 


Incorporated 
ENGINEERS CONTRACTORS 


43-49 Exchange Place 41-43 Wall St. 
NEW YORE, N. Y. 

London Corresp’d’ts: J. G. White & Co., 
Ltd., 9 Cloak Lane, Cannon Street | 
Canadian Corresp’d'ts: Canadian White 
Company, Montrea 


RUEBEL & WELLS 


CONSULTING MECHANICAL 
and ELECTRICAL ENGINEERS 


Suite 301 Chemical Building 


ST. LOUIS, U. S. A. > 
Principal Philippine Office: Manila, P. I. 











ENGINEERS 


whose names appear in this depart- 
ment may be sure that their ad- 
dresses are in the most conspicuous 
location for the electrical industry. 








A thoroughly 
equipped Col- 
lege of En- 
gineering 


ENCINEERING 


CIVIL Standard 4-year courses, also one-year courses in Steam and 
MEOH RICAL Electrical Engineering. Three-months’ courses in Traction 
TELEPH one and Gas Engineering. One-year Machinist’s Course. Shop 
MACHINIST work from the beginning. Correspondence comes in 
STEAM all short courses; drafting, etc. Students may enter any 


time, Send for catalogue giving full information. 


Century Electric Co. 


MANUFACTURERS OF 
SINGLE-PHASE SELF-STARTING 


Motors and Ceiling Fans 


Olive and 19th Streets, St. Louis, Mo. 





CAS 
HIGHLAND PARK COLLEGE OF ENGINEERING, DES MOINES, IOWA 





INSULATION 


Manufactured 


With best imported soft mica free from iron 

With mioimum amount of cement 

With machines and instruments of precision to assure accuracy 
With skill attained in over fifteen years’ experience 


Constitute a material of world wide reputation for 
quality : 


THAT IS MICANIT 


Manufactured solely by 


MICA INSULATOR COMPANY 
New York and Chicago 











Darley Engineering Company 


Sole Manufacturers of 


Suction Conveyors for Handling Ashes 


(PATENTED) 
All by suction—through a pipe—no moving parts—simple as A-B-C. 
ECONOMICAL—EFFICIENT—DUSTLESS. 
We have repeat orders from several customers, notably:— 


ARMOUR & CO., 3 plants; AMERICAN STEEL & WIRE CO., 2 plants; 
U. S. GOVERNMENT, 3 plants. 


Pretty good for a new thing? It solves the problem of ashes handling. 
‘SEND FOR BULLETIN No.1.) 


Darley Engineering Company 
NEW YORK PITTSBURGH CHICAGO 


BOSTON 
Singer Bldg. Farmers’ Bank Bldg. Monadnock Bldg. Old South Bldg. 
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es Units 





Ridgway Dynamo and Engine Go. 


RIDCWAY, PA. 


CHICAGO CINCINNATI 
824 Marquette Bldg. 907 Andrews Bldg. 
BOSTON, Exchange Bldg. 


NEW YORK 
90 West St. 











Simplicity 
Strength 
Regulation 


SPARKLESS COMMUTATION 


Design, workmanship and running 
qualities cannot be excelled 


All details are the result of long experience in 
building power-plant machinery for all classes 
of service, and this experience together with a 
large body of skilled workmen and one of the 
best equipped shops in the country produces 
an engine which has never been equaled. 


It is well known for its many points of excel- 


lence and is recommended by all users. 
(1) 



































IS YOUR FLOOR SPACE VALUABLE? 


The Floor Space of an American-Ball Angle Compound Engine 
is Practically Identical with That Occupied by a 
Simple Engine of Half the H. P. 


If floor space is a valuable and important consideration in your 
plant, you cannot fail to be impressed with the above diagrams 
comparing the floor space of Simple Engine and Angle Com- 
pound Engine Generating Units. Both are drawn to the same 
scale. Note that the outfit on the right, driven by the 


American-Ball Angle 


Compound Engine 


occupies almost exactly the same floor space as the other, but 
Lives twice the power, 


If you are interested in High-Class Steam Engines 
write for Bulletin No. 14. 


AMERICAN ENGINE CO., 48 Raritan Ave., BOUND BROOK, N. J. 














WRITE FOR CATALOGUE “G”" 














MINNEAPOLIS STEEL & 
MACHINERY CO. 


MINNEAPOLIS, MINN. 

















Manufacturers of 


IMiuenzel Gas Engine and Gas Producer 
Power Plant. 


Combines both High Economy and Proven Reliability, 
a Brake-Horsepower Being Obtainable With the Gas 
From One Pound of Coal. 


Belted or Direct Connected for Electric 


Light Plants. 
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1881 














1908 


AUTOMATIC ELECTRIC 
and FOR and 
CORLISS POWER SERVICE 





Our reputation for building a high-grade engine in the past 
; is fully sustained by our product today, which is superior in 
workmanship, material and design to anything we have ever 
put on the market. 


THE BALL ENGINE CO. 


ERIE, PA. 















COMBINATION OF Established 1875 


Stow Flexible Shaft 


AND 
MULTI-SPEED MOTOR 
Practically dust and water proof. For Port- 
able Drilling, Tapping, Reaming, Emery 
Grinding, etc. rite for Catalogue and 


STOW MFG. CO., Binghamton, N.Y, 
by European Agents, Selig, Sonnenthai 
&Co., 85 QueenVictoria St., London, Eng. 














Write for Booklet and Bulletins on 


District Steam Heating 


American District Steam Go. 
CHICACO 


LOCKPORT, N. Y. 

















THE ACME ENGINE 


Sizes %, I, 2, 3, 4,5 and 8 H. P. on one hun- 
dred pounds steam pressure. Bed Plates 
furnished to meet the requirements of any 
build of dynamo. Will run smooth and steady 
at any speed from roo to 800 revolutions per 
minute. Governor regulates to within 2% from 
no load to full load. 









Send 
for 
Catalogue 


ROCHESTER MACHINE TOOL WORKS, Limited “°°W*3*:"* 
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Hard Lines 


The Trudge for Work. 


He’s certainly to be pitied—the ua- 
trained man without a job. Just one 
of the hopeless, struggling crowd. 





Everygood position—requiring special 
knowledge—is closed-against him. 


And there’s always a line of others 
‘‘waiting to see the foreman”’ orrushing 
to answer the advertisement, for the 
poorest bread-and-butter job. 


Just your two hands and your shop 
experience wouldn’t carry you far—if 
slack times should come. 


Let your dread for the future stimulate you to do some- 
thing mow to improve your chances. Set your mind on 
the better position you want—and win it. 


_Don’t waste your time “‘thinking it over’’—don’t build 
air castles, just buckle down and do it. 


Why not make'the start today that will keep you for- 
ever out of the hand-to-mouth class? Put in part of the 
long Winter evenings at home, fitting yourself for a better 
kind of work, and bigger pay. 


We can help you. There’s always a big demand*for 
men trained in engineering work—Electrical, Mechanical, 
Steam, Civil or Architectural. Get a thorough technical 
training that will fit you to hold one of these well paid 
positions—through our simple, practical courses of Home 
Study.{*And without loss of time in your present work. 


Let*the yAmerican School of Correspondence tell you 
how to get more pay now and insure yourself a good 
position all your life. We employ no agents. Like all 
strictlygeducational institutions we depend upon useful- 
ness fot growth. 


Ask for our advice and the proof of what we have done 
for 80,000 others. Mark and send coupon—today. We'll 
send you'a valuable book FREE describing our complete 
courses. 


WE HELP MEN HELP THEMSELVES. 





American School of Correspondence 
CHICAGO, U. S. A. 


FREE INFORMATION COUPON 


Clip and mail today. 





American School of Correspondence!— 
Please send me your valuable 200-page book of Engineering! Information 
and advise me how I can qualify for position marked ““X.” 


-- Telephone Engineer 


--- Electrical ed : 
Draftsm: .-..Heating and Vent. Engr. 


.-.. Civil a ..-. Plumber 
.--» Mechanical Engineer .... Architec 
.--- Stationary Engineer .... Hydraulic Engineer 
.--- Structural Engineer .--- Textile Boss 
---Municipal Engineer .... Sheet Metal Pattern Draftsman 
....Railroad Engineer .-«-College Preparatory Course 
... Structural Teoftenes ----Sanitary Engineer 
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“VICTOR” INSULATORS 


We are pioneers in high-voltage in- 
sulators. @QOur product is reliable 
and trustworthy. @‘Victor” Insula- 
tors are now used in almost every 
country in the world. 



















No. 405A — Porcelain Insulator 





Diameter, 8 inches 
Height, 63% inches 


Line Voltage, 27,000 volts Send for “The Insulator Book.” 


THE LOCKE INSULATOR MFG. co. 


VICTOR, N. Y. 


































“WARD LEONARD 


RHEOSTATS ee ingens 


WARD LEONARD ELECTRIC CO., . Bronxville, N.Y. 








STANDARD 
SCREW CLASS INSULATORS 


FOR ALL PURPOSES 


TELEPHONE—TELEGRAPH— RAILWAY—POWER 
SEE THE TEATS ON THE PETTICOAT 


HEMINGRAY GLASS CO. 


EST. 1848 INC. 1870. COVINGTON, KY. 
(8) FACTORIES, MUNCIE, IND. 






“PATTERSON” 
FLOOR BOX AND RECEPTACLE 
No, 3000 


List price, $4.00—Discount, 50%. The 
quickest cut in Floor Box made. 

Try the ‘‘PATTERSON” once and you'll 
always specify it. 

At fakes, or of the manufacturers. 


STANLEY & PATTERSON 


23 Murray St.—27 _ St. 
New York, U.S. 































Speer Carbon ae 


For Generators and Motors 





Thoroughly self-lubricating. Will not ‘in nor 
cut. Will carry more load. 


WRITE FOR SAMPLES 


SPEER CARBON CO., St. Marys, Pa. 












SCRAP WF 
PURCHASED 


Contacts of AllFoerms. Wire for Wireless Telegraphy. 
Resistance Wire. Wire and Sheet for All Purposes. 


AMERICAN PLATINUM WORKS | 
NEWARK, N. J. 











Gas-Fired Insulators 


have distinct advantages over the coal-fired type. More thoroughly vitrified, all sulphuric 
impurities are eliminated, and a uniform color is secured. A higher degree of efficiency 














durance is attained. Ateveryimportant point their superiority is evident incomparative tests . 
Your Transmission Line Will Profit by Their Installation 
Send for our new catalogue, full of well-illustrated information 








The New Lexington High Voltage Porcelain Co. 
New Lexington, Ohio, U. S. A. 


CENTRAL ELECTRIC CoO., , eines, Ill., General Western Sales Agent 
PACIFIC ELECTRICAL WORKS, Los Angeles, Cal., Agents for Californi 
THE FOBES SOPPLY Co., ” Seattle, Washington, and Portland, Ore. * , ieee for Washington and ie 



















No. 2455 














December 12, 1908 


Mica Prices Reduced 








Compare the quality of our Manu- 
factured Mica with what you have 


been recetbing from our competitors. 


Why Pay Fancy Prices? 


Chicago Mica Co. 


Valparaiso Indiana 


INSULATION 


Perfect — 











G 


eats” _ Ree. U.S. 


P & B goods possess the highest insu- 
lative ethelines and meet every require- 
ment in electrical work. ; 


P & B ELECTRICAL COMPOUNDS» 


P&B INSULATING VARMISHES 


P & B INSULATING TAPE 
Write for Specifications and Booklet No.|55. 


THE STANDARD PAINT COMPANY 


100 William Street New York 








TABLE PUSH BUTTON CORDS 





These cords are made to meet the demand from Electrical Supply Dealers fora 
Table Push Button Cord, cut to proper lengths with terminals bared and finished 
all ready for use. We put up each cord in a pasteboard carton, which keeps it 
clean and makes an attractive, salable package. 


Code Word —_ Onter Braid Price 
Cassia 6 ft. WINING CO icinig vnecincnd cedece=+ ceesesececss Ree 
Cassock 9 ft. Mercerized Cotton ..... 0.002. secccecccccccccccsccee §1t40 
Casino 6 ft. REE cco edadas essa nnuihanccddeetenan snag. duucues -202 
Casque 9 ft. PI Pe ccide Gcadadecusccusvsgvnondeuacudcstcese d's -285 


ns Discounts for Quantity Orders Quoted on Application. 
BELDEN MANUFACTURING COMPANY. 194 Michigan St., Chicago ‘(s) 
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Laboratory tests have proved conclusively that 
Orangeburg 
Fibre Conduit 


will continue to protect its cables under the 
most trying conditions. 
The Electrical Testing Laboratories, 


New York City, give the following figures in 


their report: 


Insulation Resistance — Conduit. wet or 
dry, over 1,000,000 megohms. 

Puncture— The conduit “when dry re- 
quired an average of 29,600 volts A. C. to 
puncture. 22,900 volts A.C. puncturing con- 
duit soaked 48 hours. | 

Distortion— Supports 26 inches apart, 
200 pounds pressure, showed 3-16 inch con- 
duit crushed under 250 pounds pressure. 

Heat—Affects the compound only. Even 
at 174 degrees C. the conduit did not change 











_shape. 


Steam—Softens the compound, but does 
not cause it to absorb the water or change 
shape. 

Effect of Arc—The conduit burned 





2. 
I | 


or 


slowly while in the arc, but did not continue | 


to burn when removed. 

Absorption— Soaking for 192 hours 
showed the weight to have increased but 
4.11 per cent of the initial. 

And it must be remembered that such 
tests are necessarily far more severe than are 
ordinary conditions. 





Write for ‘‘The Conduzt Book” —it will tell 
you all about Orangeburg Fibre Conduit. 


The Fibre Conduit Company 


Main Office and Works: Orangeburg, N. Y. 
Chicago Office: 1741 Monadnock Building. 


San Francisco, Cal. 
Pierson, Roeding & co.) Los Angeles, Cal. 
Seattle, Washington. 
McClary-Jemison Machinery Co., Birmingham, Ala, — 
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MOULDING 5 O WIRE MEASURING MACHINE) 
H&M pravcusiocrs}| IS IT NOT TRUE ; 
p, Menufectured in} | CHEAP TELEPHONES MEAN —BIG REPAIR BILLS. i 
ania, ik EXPERIMENTAL TELEPHONES MEAN—UNCERTAIN and 
Underwsiters’ National SERVICE. time saver, 
for both moulding and | | THEY BOTH MEAN—DISAPPOINTMENT. ae 
by jobbers. Write to- THE RECORD OF KELLOGG TELEPHONES IN REAL into a neat | 
— SERVICE SHOWS THAT REPAIR BILLS ARE AS SCARCE a 
THE ELM CITY AS THEIR SERVICE IS SURE. number of 
ENGINEERING CO. a feet. 
61 Orange Street 
NEW HAVEN, CONN. MADE BY 
Agencies:—New York, E.B. Latham &Co.; ed we ee ee che 
Philadelphia, Frank H; Stewart Eleotric rere MINNEAPOLIS ELECTRIC AND 
burg, Doubleday-Hill Electric Co.; New KANSAS CITY SAN FRANCISCO Winn ee CONSTRUCTION CO. 
pena = hg: may Emer & Hopkins In writing for bulletins or information, kindly address Dept. L. Minneapolis, Minn. 























—_— Holtzer - Cabot 
Electric Co. 


Designers an? Builders 
of Standard andSpecial 
Electrical Apparatus 











Home Office and Factory 
BOSTON (Brookline), Mass. 


% Western Office, Chicago, Ill. 








Extension Telephone Stations 
Are Now 50c Per Month 


In the HOME they save Going Up and Down Stairs, 
and are Ideal as 


FIRE AND BURGLAR ALARMS. 


Why not order now? Call Contract Department, Main 294. 


CHICAGO TELEPHONE CO., 203 Washington St. 











QUICK DELIVERY 


THE 


KUHL 
r): : uhiman Electric log 


ELKHART. iIND.U.S.A 
Cap. KW a No a Cycles 


—————— 
Volts of 


NysFORMER 





STANDARD SPECIAL 3-PHASE} 














The 


American 


ell Telephone 





Company 


125 Milk Street, 


Boston, Mass. 


nh 
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THE LINDSLEY BROTHERS COMPANY 


PRODUCERS AND SHIPPERS OF 


WESTERN CEDAR POLES 


EASTERN SALES OFFICE: Monadnock Bldg. 


Fi 03 5 B CO7-NC 10) 


AND MANUFACTURERS OF 


RED FIR CROSS ARMS 


SPOKANE, WASHINGTON 








THEBRADY MAST ARMS 


T. H. BRADY, NEW BRITAIN, CONN., U.S. A. 
Manufacturer of 
MAST ARMS, POLE and SWINGING HOODS, HOUSE BRACKETS 
And other Specialties for Construction Work 
CATALOGUE AND PRICES FURNISHED ON APPLICATION 














ea os ee Oe = 


52 WISCONSIN AVENUE 
TOMAHAWK.WIS. 


WHITE CEDAR POLES 





COMPLETE STOCKS CONSTANTLY ON HAND 


Standard Cedar Sante le 


834 Security Bank Bldg. MINNEAPOLIS, MINN. 





CEDAR POLES 


TORREY CEDAR CoO., 


Large Stock Constantly en Hand. CLINTONVILLE, WIS. 











ELECTRIC CONDENSERS 


Wm. Marshall, Manufacturer 


STANDARDS A SPECIALTY 


709 Lexington Ave. : - New York 














Elevating—Conveying—Power Trans- 


mission — Screening — Crushing — 
Coal Mining—Coal and Rock Drilling 
—Coal Washing Machinery and Elec- 
tric Locomotives. Catalogues are 
yours for the asking. Address 


THE JEFFREY MFG. CO. 


COLUMBUS, OHIO, U.S. A. 




















C.H.WORCESTER CoO. 
TRIBUNE BLDG. CHICAGO. 


located 
Our Yards aay polat in the United deans ent 


it is cut from the choicest timber remaining in 
Northern Michigan. 


Idaho Cedar Poles 


PACIFIC COAST POLE CO. SPOKANE, WASH. 








; RD : 

iL< 3URNING BRANDS: 
ELS AMPS&DIES= 
bS-MACH PLATES-CHECKS: 
BRIDGEPORT, CONN. 








WHITE CEDAR POLES 





WITTENBERG CEDAR CO., Wittenberg, Wis. 


A LARCE STOCK OF 
STRICTLY HICH CRADE POLES 
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Exceed their rated 
capacity 


In a Western New York power station two Westinghouse 
Horizontal Gas Engines have been operating for over a 
year from 20 to 24 hours daily on a wide range of loads 
averaging 350 K, W., although their rated capacity is 
but 300 K. W. For an entire day they each carried an 
average load of 400 K. W., and for a period of an hour 
an average jof*485 K. W. each. 














Westinghouse Double-Acting}Gas Engine Generating Unit For full particulars address nearest office _ 


The Westinghouse Machine Co. 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and the Roney Stoker 





ee eres 








New York, 165 Broadway 
Boston, 131 State St. 
Cleveland, New England Building 


Chicago, 171 La Salle St. 
Cincinnati, Traction Building 
Atlanta, Candler Building 


St. Louis, Chemical Building 
Pittsburg, Westinghouse Building 
Philadelphia, N. 


Denver, McPhee Building 
San Francisco, Hunt, Mirk & Co, 
American Building 














Westinghouse Graphic Meter. Chreaiit Net --+ ZC Digh Style No $4087. we 


===—-=-== Before and after using 
ae Westinghouse 
=. 2+ Potential Regulators 


| in overcoming voltage fluctuations 
| is graphically shown in the charts. 
| Note the wide fluctuations before, 

































































Cuart TAKEN ON THE UNREGULATED SivE OF A PLuctuanes © 


GrapuHic RECORDING VOLTMELER USED: 
Rare oF Feep, 
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 Reoucator. 


es ‘PLUS? OR Minus? 








-VoLtacE Reoviarixe-Retar, Ser ror 98 Voits’ Nom 
fALe Yours: Sexsipiuiry | Setting. 








and the even flow of current after 
passing through the regulator. 


Westinghouse Regulators are made 
for either hand or motor control; 
fully described in circular No. 1017. 


Westinghouse Electric & 


Manufacturing Co. 


Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 
Mexico: G. & O. Braniff & Co., City of Mexico 


Atlanta, Chicago, Denver, Minneapolis, ag enthe San ~ aaa 
Baltimore, Cincinnati, Detroit, New Orleans, St. Lou Seatt 
SOF IA BEER : Ai mar Boston, Cleveland, Kansas City, New York, Salt Dake City, Syenuuee. 
at Taxin  sinibtaadbosts. Qn Tite Same Cincyir “ArTER ‘Passing. TH Buffalo, Dallas, Los Angeles, Philadelphia, 
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We have hit 
the bull's eye 






Westinghouse |, 
New Shell TypeS 
Transformers 


Y 


BS saan ee ae 


Made in 16 capacities, % to 50 K. W.—50 to 140. Cycles 


Described in Circular No. 1137 
Ask nearest office for proposition and specifications 


ADDRESS NEAREST DISTRICT OFFICE: 








Primary, 1100-2200 volts. Secondary, 110-220 and 220-440 volts 


Atlanta, Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, New York, Pittsburg, Salt Lake City, 
Baltimore, Buffalo, Cincinnati, Dallas, Detroit, Los Angeles, New Orleans, Philadelphia, St.Louis, San Francisco, 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 


Westinghouse Type “S” Transformers 


Westinghouse Electric & Manufacturing Co. 


attle, 
rac 
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BARE AND INSULATED WIRE ANDCABLES 
GALVANIZED IRON WIRE AND STRANDS 
POWER AND TELEPHONE CABLES 


Phillipsdale, R. I. 


CHICAGO MONTREAL, 
135 Adams Street CAN. 


NEW YORK 
165 Broadway 


The Bristol Company 


_Sovecialists in 


RECORDING INSTRUMENTS 


Pressure, tenpenians and 
Electricity 
Send for new Bulletins of 
The Wm. H. Bristol Recording 
Shunt Amme ers and 
Recording Mi'li- Voltmeters recy 
THE BRISTOL COMPANY 


WATERBURY, CONN. 
New York —Branch OUffices— Chicago 


geen 
itd 








The Electric Cable Go. 


BRIDCEPORT, CONN. 
INSULATED CABLES, WIRES and CONDUCTORS OF EVERY TYPE 


Our products are manufactured of the best material on new and 
improved machinery and in well-designed modern buildings, 
where everything is conducive to the highest grade of product 


New York Office, 17 Battery Place Chicago Office, 1530 Monadnock Bldg. 
Boston, Old South Bldg. gtmmenl, Sa, bie yor) Electric Co., 512 E. Main St. 
g. 





RUBBER INSULATED 


WIRES and CABLES 


FOR EVERY SERVICE 


Submarine and High-Tension 
Cables a Speciality 
Paper-Covered Power Cables 
THE SAFETY INSULATED WIRE anpb CABLE CO. 


NEW YORK BOSTON ATLANTA CHICACO' SAN FRANCISCO 








PAPER — RUBBER 
INSULATED 


WIRES »»> CABLES 


FOR ANY SERVICE 
IN ANY FINISH 


WATERBURY CoO. 


80 South Street - - NEW YORK 
Factories: Brooklyn, N. Y. 





ORIGINAL VULCANIZED FIBRE 


For Electrical Insulation in Dynamos, 


Motors, Switchboards, Rheostats, Arma- 
tures. Also tor Rail Insulation ia Signal 
Systems, 

All thicknesses up to I4 inches carried in stock. 


We manufacture the highest grade only. 
Rods, Tubes, Washers, Discs and Special Shapes 


Write for prices, samples and further information, 


AMERICAN VULCANIZED FIBRE CO., Wilmington, Del. 














FOR 20 YEARS THE STANDARD 


+60. K.’? Weatherproof Wire 
‘sParac’’ Rubber Wire 
Bare Copper Wire 
Slow-Burning Weatherproof 
Railway Feeder Wire 
Slow-Burning Wire 








PHILLIPS INSULATED WIRE Co. 
PAWTUCKET, R. I. 


Use DIXON’S 
SOLID BELT DRESSING 


and prevent slipping of belts and loss of 
power. Write us for free sample 48-0. 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 











For Light, Power and Telephone Service 
“DETROIT” 


RUBBER COVERED 





Detroit Insulated Wire Co. 


DETROIT, MICH. 








PATENTS! PATENTS!! 


Save money and time by sending your matters to me 
TRADE-MARKS 


DESIGNS 
COPYRIGHTS 


E. S. DUVALL, Loan & Trust Bldg, Washington, D. C. 








RUBBER INSULATED 


Wires and Cables 


LONGEST LIFE—HIGHEST EFFICIENCY 


Armored Submarine and Lead-Encased Light and Power Cables (_@ 
Telephone, Telegraph and Railway Signal Wires and Cables \{, 











